








HEN Professor 
Robert E. 
each 


Rogers 


Charts New 


advised man 


eastern college 


AMBITION of an 


graduating class to mar- 
ry a studious girl with a 


government position, apparently he was not 
lacking in preception. A recent report of the 


National Industrial Conference board shows that 
the per capita average of wages and salaries of 
active employes in federal, state and local gov- 
ernmental was $1448 in 19382. This 
figure is 24.3 per cent more than the per capita 
full time rate for employes in all other fields of 
employment. From 1929 to 1932, the per capita 


positions 


average of wages and salaries of employes in 
the government group decreased only 1.2 per 
cent, while the average compensation of em- 


ployes in all other fields of employment dropped 
21.1 per cent. Soft indeed is a government 
berth when the winds of misfortune blow. But 
there are compensating burdens. Political up- 
the pressure of meddlesome constituents 
upon elected office holders and passed along to 
appointees all make for poignant grief. This 
might be passed along by the job-holding wives 
even to the professor's ex-students in the form of 
curtain lectures. Would it not be best after all, 
to advise these young men to seek the govern- 
mental sinecures for themselves, if they fail to 
find sufficient attraction in commerce, transpor- 
tation, industry—or the foundry business. 


sets, 


IGNIFICANT 
tions from industry 


reac- 


No Time to 


measure the high 

RELAX standard of accom plish- 
ment along manufactur- 

ing lines in the foundry 

industry. Technical advances in the past ten 
years provide engineers and users today with 


castings qualities far ahead of those previously 
available. Metallurgy has given better metals 
and alloys. Now melting methods and 
treatment have added the highest attainments to 
physical properties. Molding, coremaking and 
all foundry manufacturing methods have kept 
pace. Assisted by intelligent design and appli- 
cation, castings find use and give service in fields 


heat 
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entirely new, and they have regained others 
temporarily usurped by welded, forged and 
stamped products. This is testified even by those 


identified with the production of competing ma 
terials and Already much 
is expressed by competing interests where cast 
ings are winning and holding new ground 
There must be no lapse. With the attention 
and time of management so occupied the 
vital problems of sustaining their corporate ex 
and the added complications injected by 
it is difficult to retain foundrymen’s inter- 
technical advance. Nevertheless, this in 
terest must be not only retained but intensified. 
The American 
senting all branches of the foundry 
ready has performed stupendous 
furthering foundry practice and technique. Its 
responsibilities are enlarged under present con 
ditions and its ability to serve the interests of 
all foundry groups in technical 
prime concern of those who 
bership and official staff. 


structures. concern 


with 


istence, 
NRA, 
est in 
Foundrymen’s association repre 
industry al- 
service in 


matters 18 a 


compose its mem 


UCH 
published recent- 
Speed and ly in 


COMFORT and 


has been 


magazines 


newspapers regard 


ing new high speed, 
streamline trains which 
have been constructed and given trial runs, or 


now are being considered. Many writers predict 
a movement toward the new design is well under 
way. Recent tests on the trains indicate prob 
lems which may delay materially so radical a 
change in railroad passenger train construction. 
In a test run from Ft. Wayne, Ind. to Chicago 
and again from Denver to Chicago, railroad men 
considered it absolutely vecessary to. station 
section men at every grade crossing to guard the 
tracks for the train speeding better than 
miles an hour. Until grade crossings are elimi 
nated, it will be practically impossible to operate 
at such high Perhaps comfort, 
coupled with speed will mark the coming trend 
in the design of passenger trains. In this, weight 
will govern stability and the foundry industry 
should have interest and 
offer. 


speeds safely. 


considerable much to 








Fig. 1—The spindle 
served as a guide in 
locating the inner 
ends of the cores 





Steel Castings for Boulder Dam 


High degree of foundry skill and technique 


involved in production of unusual castings 


By PAT DWYER Far in the mountains to the north and east 


the river has its origin in two main branches, 

HAT is claimed to be the greatest indus- the Green river which rises in the Wind River 

trial undertaking of the United States mountains of western Wyoming, and the Grand 
government since the Atlantic and Pa- river which rises in the Rocky mountains west 

cific oceans were linked by the Panama canal, of Denver. Before their junction at approxi- 
rapidly is nearing completion in the Black Can- mately 38 degrees N., and 110 degrees W., in 
yon of the Colorado about 25 miles south east Utah, the Green river is reinforced by the White, 
from Las Vegas, Nev. At this point the erratic the Bear, the Uintah and the San Raphael. 
river makes a definite left hand turn and flows’ Tributaries of the Grand include the South Fork 
almost due south to its ultimate destination in or Gunnison, San Miguel and Dolores. Below 
the Gulf of California. A short distance below the junction the Colorado absorbs the waters 
the turn, after a wild and tortuous flight of from the San Juan, Dirty Devil, Escalante, Colo- 
nearly 1000 miles through a slash in the earth’s rado Chiquito or Little Colorado and from the 
surface, in places torn away to a depth of thou- western or Nevada side the Paria, Tapeat’s river, 
sands of feet in the solid rock, the dark red, Kanat and Virgen. At flood periods when the 
turbid, turbulent waters of this great western snow is melting on the mountains, a volume of 
river “too thick to drink and too thin to plow’ silt laden foaming water estimated at 300,000 
are being subdued and harnessed by a solid cubic feet per second rushes through the lower 
concrete structure known as Boulder dam. gorges which separate Arizona from Nevada. 
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Magnitude of the undertaking designed to 

hold this formidable riotous and reckless giant 

in check may be inferred to some extent from 

the fact that in addition to an elaborate installa- 

tion of mechanical equipment representing the 
effort and activities of a small army of skilled 
mechanics in various industrial centers, the 
services of 4000 men will be required on the job 
for six years. Preliminary work included bor- 
ing two 50-foot diameter tunnels in the rocky 
walls of the canyon on either side of the river 
through which the water might be diverted while 
erection of the dam is in progress. 

So far as human skill and knowledge can de 
termine, nothing short of a general upheaval of 
the earth’s surface in the vicinity will loose the 
dam from its anchorage. With foundations ex- 
tending 150 feet into the solid rock at the bottom 
of the river and with the ends of the walls 
anchored solidly in mortises in the walls of the 
canyon on either side, the dam will form an in- 
tegral and immovable part of the canyon itself. 
The dam will be 750 feet high, 650 feet wide at 
the base and 45 feet wide at the top where it will 
be 1180 feet in length. 


Water Would Cover Three States 


Any person curious for further statistics will 
be interested to learn that this mighty barrier 
will contain 3,500,000 cubie yards of concrete; 
that the resulting lake will extend 115 miles 
upstream and in places will be 8 miles wide: 
that this lake will contain 30,500,000 acre feet 
of water, sufficient—if such a feat was possible 
to cover the entire states of Maine, New Hamp- 
Shire and Vermont with water to a depth of 1! 
foot; th at this capacity is equal to the anticipated 
volume of water carried down by the river over 
a two-year period; that a deposit of 100,000 acre 
feet of silt is anticipated over every 12-month 
period; and that finally this accumulated silt 
deposit—if undisturbed—will completely fill the 
space behind the dam in 
exactly 22° years. 

Boulder dam was de- 
signed primarily as part 
of a general reclamatior 
system in which the ob- 
ject is to control and 
manipulate any given 
source of water supply 
for irrigation purposes 
Instead of submitting to 
alternate periods of 
flood and drouth, the 
flood waters are im- 
pounded and held in 
storage to be released 
in regulated volume 
throughout the year in- 


Fig. 2—View looking up into 
the lower cheek from the floor 
level 
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Fig. 3—Outside view of energy absorber casting showing 
location of ribs, feet and flanges 


cluding the normally drouthy periods. Incident 
ally the lake will serve as a settling basin for 
the removal of silt from the water before it 
enters the irrigation canals, or is used for any 
other purpose. 

In addition to its value as an irrigating 
medium the dam will serve as a source of hydro- 
electric power for a large area of the Southwest. 
Before the electric current generated at Boulder 
dam can reach centers of population in southern 
California, it has to be carried 230 miles through 
a great waste country to a crossing of the San 
Bernardino mountains near Cajon pass, gateway 
from the desert to the vast garden country to 
the west. 

The city of Los Angeles will take 15 per cent 
of the total anticipated 1,850,000 horsepower to 
be developed. This output may be compared 


' 








hig. I—End view of energy absorber casting showipg inner 
cone diaphragm and reinforcing ribs 
with the 453,500 horsepower developed on the 


American side of Niagara Falls, and the 600,000 
horsepower capacity of the Muscle Shoals dam 
on the Tennessee. 

Contracts for equipment and machinery re- 
quired in the operation of the dam and power 
plant have been placed with several manufactur- 
ing The large castings shown 
in the accompanying illustrations were made at 
the plant of the Machined Steel Casting Co., 
Alliance, O., and form part of the mechanism 
which controls the flow of water after leaving 
the turbines. A hydraulically operated piston 
works inside the three-way globe valve, Fig. 7, 
which in turn is mounted on the energy 
sorber, Figs. 3 and 4. The solid column of water 
falls on the cone diaphragm which absorbs the 
shock and discharges the water in a compara- 
tively thin stream around the lower perimeter. 


interests. steel 


ab- 


Steel for the castings was melted in one of a 
pair of 25-ton acid lined, oil fired open-hearth 
furnaces located at one end of the foundry build- 
Kor the absorber casting with a 


ing. energy 








total weight including gates and risers of nearly 
70,000 pounds this meant an over load of 40 
almost double the normal capacity 
of the furnace. The metal was plain carbon 
steel showing a tensile strength of 70,000 
pounds, carbon 0.28 per cent and manganese 
somewhat higher than usual, 0.80 per cent. A 
bend test from this steel readily is bent 
completely around a 1l-inch pin without any sign 
of surface fracture. The castings are subjected 
to 500 pounds per inch water pressure 
test. 


per cent or 


piece 


square 


The high, spacious and well lighted foundry 
building 100 x 600 feet is equipped with all mod- 
ern conveniences for handling a wide variety of 
miscellaneous Sand 
partment, core room, core and mold drying ovens 
occupy a side bay. The furnaces occupy a space 
at one end of the main bay and the castings are 
cleaned at the other end. The remainder of the 
floor space is devoted to molding and pouring the 
castings. New sand is stored in bins beyond the 
furnaces and is fed by gravity to a belt in a 
tunnel which conveys it to the mixers. An auto- 
matic scale accurately weighs the amount of 
sand in all and facing sand mixtures. A 
batch of dry sand facing contains 400 pounds 
new sand, 500 pounds old sand, 2 shovels of 
flour and 8 shovels clay. A batch of sand 
for the cores contain 500 pounds new sand, 400 
pounds old sand, 8 quarts proprietary dry binder 


castings. preparation de- 


core 


silica 


and 2 shovels clay. 


Flasks Built Up in Sections 


A large stock of heavy cast steel flask parts 
is available in several standard lengths and 


widths. Combinations of these parts are assem- 
bled to suit the requirements of any given mold. 
On account of the great weight involved in some 
instances the mold is made up with one or two 
extra sections in addition to the usual cope and 
drag. For example, on the casting shown in 
Figs. 3 and 4 and weighing 57,000 pounds the 
mold was made up of a drag, two cheeks and a 


cope. The inside part of the mold shown partly 
assembled in Fig. 1 was made up of 41 cores. 
With the drag in place 

on the rollover’ board, 

the bottom section of the 

pattern was centered in 

place and covered with 

facing sand. A sand 

slinging machine made 

by Beardsley & Piper 

Co., Chicago, was util- 


ized to fill the remainder 
of the drag with backing 


sand and ram it to the 
required density. A sec- 
tional bottom plate was 
Fig. 5—Cores from the ovens are 


unloaded in this side bay 
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clamped in place and the entire assembly rolled 
over and leveled on the floor. The upper part of 


the pattern was adjusted in place and _ sur- 
rounded by the first or lower cheek. This part 
of the flask and the upper or supplementary 
cheek were provided with transverse bars to 


support the weight of the sand. The face of the 
pattern between the six vertical ribs 
gered in the usual manner and the sand slinging 
machine was employed to fill and ram the sand. 


was gazg- 


The assembly was surmounted by a plain, flat 
cope containing the openings for the feeding 


heads on the upper flange of the casting. 
Gated at Several Levels 


extended from the 
top of the cope near one corner to the bottom 
of the mold where formed 
duct the metal into the mold cavity. A 
gate was cut in the drag joint as shown at A 
Fig. 1 and a third gate in the joint between the 
upper cheek and the cope carried hot metal into 
the top flange. All the metal was poured from 
a single bottom pour ladle. 

The four parts of the mold, drag, two cheeks 
and cope were separated, finished, surface nailed, 
coated with silica wash and dried in the large 
ovens provided for this purpose. Afterward the 
drag was lifted from the car and lowered into 
a large concrete pit in the floor for the reception 


A 3-inch diameter sprue 


gates were to con- 


second 


of the core sections designed to form the inner 
part of the casting. Later the cheeks and cope 
were lowered into place and the mold made 
ready for the metal without any further change 
in position. 

To favilitate handling, the core was divided 
on 12 radial lines, corresponding to the six ver- 
tical ribs on the inside, and to six similar ribs 
on the outside, but located midway between the 
areas occupied by the ribs on the inside. This 





6—Cores were provided with lifting hooks and heavily 


reinforced with rods and short pieces of pipe 
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THe Founpry June, 1 





7j—Relief valve casting molded and poured in 


Mig. 
position shown 

distribution of the ribs equalized the metal thick 

ness in the casting to a greater extent than if the 

outside and inside ribs were in the same plane 

3,-inch diameter and bent to 


nails in 


Long steel rods, 
the required contour were anchored by 
the space represented by the junction of the ribs 
with the casting. This feature is shown in greater 
detail in Fig. 2, a view looking up into the lower 
cheek where it rested upon supports before the 
A large number of thin brack 
ets or fins cut in the cheek and also in the cores 
in the vicinity of the vertical ribs prevented the 
casting from pulling or tearing during the con 
traction period. After the casting cleaned 
these fins were cut away with a torch 


mold was closed. 


Was 


Spindle Served as Center 


With the drag leveled on the bottom of the 
pit, the center core E was plumbed in position 
and surmounted by a short steel spindle. The 
cheek then was lowered into place temporarily 
so that the spindle might be truly centered by 
measurement from the top flange of the 
in the cheek. The cheek then was removed and 
placed back on the stands. In this the 
spindle served as a guide in adjusting the inner 
ends of the cores to secure a uniform thickness 
of metal in the wall of the casting. Wood thick- 
ness strips placed against the outer wall of the 


mold 


manner 


mold in the drag regulated the position of the 
outer ends of the cores. 
The first core of the series B Fig. 1 was low 


ered into the drag so that the rib face at the left 
coincided with a line the 
lower drag face, thus locating rib in posi 


center on 


this 


diagonal 


tion below and midway between two of the radial 


ribs in the cheek. With the first core in place and 


occupying a certain definite position in the drag, 


the remainder of the _ series automatically 
dropped into their (Please turn to page 42) 
17 





fast ves 


Exhibit Stimulates Early Interest 


Manufacturers of equipment and supplies look 


forward to imposing 


NTEREST thus far displayed in the exhibi- 
tion of equipment and supplies, which will 
be held in Philadelphia, Oct. 22-26 in con- 
with the fifth International Foundry 
38th annual convention of the 
indicates a 


junction 
congress and the 
American Foundrymen’s association, 


show which will compare favorably in size and 
attendance with the exhibitions in Detroit in 
1926, Philadelphia in 1928 and Cleveland in 
1930. Many factors are influencing favorably 


development of an exceedingly suc- 
including the time, 
character of the 


the rapid 
cessful convention and show, 
place and the international 
meeting. 

A major part of the foundry industry 
enced an exceedingly gratifying improvement in 
business in the first half of 193 and during 
that period, considerable foundry equipment has 
been purchased. The fall season will see a fur- 
ther improvement in most phases of business ac- 
tivity, according to many economists, and this 
increased output will be reflected in an urgent 
need for new foundry equipment. The need for 
machines to provide economies in the produc- 


experi- 
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show tn Philadelphia 


replace equipment either 
worn out or being satisfied to an 
increasing extent as industry moves along the 
road to recovery, and many foundrymen will be 
at Philadelphia to see the latest developments. 

The last foundry exhibition to be held in the 
East was staged in Philadelphia in 1928. Since 
that time, conventions have been provided in 
Cleveland, Detroit and Chicago. This is the 
longest period in history that the association has 
technical convention and an exhibi- 
tion along the Atlantic states, and 
this year should find the great majority of 
foundrymen in that section of the country ready 
and in fact anxious to attend. Undoubtedly the 
traveling urge again is abroad in the United 
States, as witnessed by the millions attending 
the Fair in Chicago a year ago, so that a normal 
or better attendance may be expected from the 
remaining parts of the country. 

Visitors at the Detroit convention in 1926 will 
remember the International touch provided by 
the presence of a large party of European found- 
rymen. Many of these (Please turn to page 42) 
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Steel Founders Laud NRA Effects 


Report 


progress in applying code to 


employment and merchandizing problems 


PERATING under the first of the foundry 
O division codes to be approved, the steel 

foundry industry has had more than six 
months experience with NRA. Ina report com- 
piled by Col. Merrill G. Baker and recently 
transmitted to the administration, satisfaction is 
reported with the results accomplished and the 
effect upon earnings of labor and on commercial 
practices is analyzed. 

A statistical study of the character and capac 
ity of foundries, Table I shows that the industry 
is mainly composed of small units. Further, of 
the total monthly rated capacity, 109,733 net 
tons, more than half or 57,968 tons is embraced 
by 20 foundries making railway specialties. 

The benefits accruing to labor under the code, 
as presented in the report, show that in this 
industry, which normally would employ 50,000 
men the average number working has been in- 


creased 32 per cent between July, 1933 and 


March 1934. The average hours of work per 
employe, in this period has decreased 19.5 per 
cent and the average hourly earnings have ad 


vanced 14.8 per cent. 

Since the report was compiled an additional 
10 per cent advance in wage rates has been ap 
plied by more than 90 per cent of the industry 
The figures are significant, in that more than 50 
per cent of the cost of producing steel castings 
is found in the labor item. 

Steel casting prices have been ruinously low 
for a number of years. Competitive price cut 
ting, coupled with the superior organization and 
purchasing talent of customers have produced a 
state of chaos. One feature of pricing which has 
been exceedingly damaging is the practice fol 
lowed for many years of selling on schedules, 
without any definite and recognized classifica 
tion under these schedules. One member of the 
industry might apply a (Please turn to page 44) 
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Steel Foundries in the United States 


Table II 


Steel Casting Industry— 
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Fig. 1—Sand cast test bar designated as the fin-gate type. Fig. 2—Sand cast test bar designated as the end-gate type. 
Fig. 3—Position of test bars in the chill cast ingot, A, two side chill; B, no side chill 


Studies Cast Red Brass 


Casting data collected to establish basic 


classification of nonferrous tngot metals 


By C. M. SAEGER JR. are classed as high strength alloys. Tentative specifica- 


— . . tions have been promulgated and approved by the Amer- 

Bureau of Standards, W ashington ican Society for Testing Materials covering 20 nonfer- 
SPECIAL committee on promo- 

tion of general use of specifica- 

tions for copper alloys in ingot 

form was organized by the American 
Society for Testing Materials in 1929. 
This committee, consisting of represen- 
tatives of producers and consumers of 
copper base ingot metals, had for its 
purpose the study and promulgation of 
the use of specifications for copper al- 
loys in ingot form and to recommend to 
the society such revisions in American 
Society for Testing Materials specifica- 
tions affected by these studies indicat- 
ing the desirability towards reducing 
the number of specific nonferrous ingot 
metal alloys which at present in com- 



















mercial use. hg A ps 
Producers of nonferrous ingot ~ Uy oy. Mio ™ YS 


metals organized an institute, known 
as the Non-Ferrous Ingot Metal insti- 
tute. Through the co-operative efforts 
of the members of that institute with 
the American Society for Testing Mate- 
rials and other technical bodies, defi- 
nite progress has been made toward 
the standardization of the nonferrous 
alloys in use. As a result of a survey 
made, it was found that over 600 so- 





Fig. 4—Medial longitudinal section of test bars of virgin metal, cast 
at 1205 degrees Cent., the section being perpendicular to the parting 
called common alloys were in use, and face of the sand mold, etched with ammoniacal solution of copper- 
in addition many special alloys usually ammonium chloride. Reduced one-half 
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rous alloys. It is believed that these, to a very 
large degree, may be used in place of the more 
than 600 now in use. Steps along educational 
lines will be necessary to make the work useful 
and effective. Of course it is not believed that the 


industry will in 5 or 10 years from now be pro- 
ducing only 20 nonferrous alloys, but at least a 
goal has been set and constructive efforts should 
be made to appreach it as closely as possible. It 
has been found that there are 40 different speci- 
fications for one of the most widely used alloys 
of the industry, namely, 85 per cent copper, 5 
per cent tin, 5 per cent lead, 5 per cent zinc. The 
variation between specifications in all cases is 
slight, either in allowed tolerances of the main 
constituents or in the impurity content, namely, 
nickel, sulphur, phosphorus, iron, antimony, etc. 
It appeared in this case that these 40 specifica- 
tions could probably be replaced by one. 

The Non-Ferrous Ingot Metal institute has 
been instrumental in bringing about co-opera- 
tive arrangements with the bureau of standards, 
whereby technical research now is being con- 
ducted at that bureau for the purpose of provid- 
ing additional and better information regarding 
copper base casting alloys than is at present 
available. 

The co-operative investigation is conducted at 
the bureau of standards by H. B. Gardner, a re- 
search associate for the Non-Ferrous Ingot 
Metal institute, under joint direction of the bu- 
reau and an advisory committee, appointed by 
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Fig. 5—Medial longitudinal section of test bars of virgin metal, cast 
at 1260 degrees Cent., the section being perpendicular to the parting 
face of the sand mold, etched with ammoniacal solution of copper- 

ammonium chloride. Reduced one-half 
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the problem were 
involved. This ar- 
ticle shows a type 
of research con- 


Fig. 6—Device for obtaining test 
bars by the immersed crucible 
method 


ducted at the bureau of standards in co-opera- 
tion with industry to bring about simplification 
of standard specifications. 

In the tentative program, red brass of the 
nominal composition, 85 per cent copper and 5 
per cent each of zinc, tin and lead, which is one 
of the most widely used commercial alloys, was 
selected as the first alloy to be studied. 
The important variables include the 
form of the test bars, the method of 
casting them, the pouring tempera- 
tures, any possible differences between 
Virgin metal and remelted metal, and 
the effects of definite amounts of 
known impurities. The effects of these 
factors are summarized. 

Pouring temperatures of 1900 de- 
grees Fahr. (1040 degrees Cent.), 
2000 degrees Fahr. (1095 degrees 
Cent.), 2100 degrees vue. (1150 de- 
Cent.), 2200 degrees”. Fahr. 
(1205 degrees Cent.), and 2300 de- 
grees Fahr. (1260 degrees Cent.) were 
used in the study of virgin metal, re- 
melted metal and the effect of sulphur. 
For the effect of iron, pouring tem- 
peratures of 1950 degrees’ Fahr. 
(1065 degrees Cent.), 2100 degrees 
Fahr. (1150 degrees Cent.) and 2250 
degrees Fahr. (1230 degrees Cent.) 
were used. The following properties 
were determind in sequence on each 
bar: Electrical resistivity, tensile prop- 
erties, density and brinell hardness. In 
addition, the shrinkage from above 
the maximum pouring temperature to 
room temperature, and the running 
properties at each of the pouring tem- 
peratures were determined. Metallo- 
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hig. 7—Shrinkage of red brass from 1315 degrees Cent. to 


room temperature 


graphic examination of the structures were also 
made. 

When the virgin metals used for making the 
alloy were analyzed chemically, the only impur- 
ities found that might have any real signific- 
ance were: 0.0052 per cent iron in the copper; 
0.01 per cent iron in the zinc; 0.016 per cent iron 
and 0.12 per cent bismuth in the lead: and 0.023 
per cent iron in the tin. The alloys were made 
up in heats varying from 80 to 100 pounds, and 
each constituent metal was weighed to within 
one per cent. The term remelted metal is used 
throughout the paper to refer to the 85-5-5-5 al- 
loy which was made from virgin metals, cast 
into ingot form, remelted and recast into test 
bar molds. The extreme range of composition as 
determined by analysis of the various heats was 
as follows, although in most of the heats the va- 
riations were much smaller. The slightly larger 
variation in zine content, especially in the re- 
melted metal, was caused by the greater vola- 
tility of the zinc: 


Copper Tin Lead Zine (by difference) 
Metal Per Cent Per Cent Per Cent Per Cent 
Virgir 84.52-85.5¢ 1.91-5.26 1.80-5.28 1.64-5.21 
Remelted 84.45-86.06 1.91-5.23 4.77-5.25 1.50-5.42 


Stick sulphur, and a copper-iron hardener 
which contained 52 per cent of iron and was 
prepared from virgin copper and commercial 
open-hearth ingot iron, were used in preparing 
alloys containing sulphur and iron, respectively. 


Molded in Green Sand 


Green-sand molds were prepared from grade 
00 Albany sand. A permeability number of 12 
to 16 (American Foundrymen’s 


units), a compressive strength of 5 to 7 pounds 


association 


per square inch and a moisture content of 6 to 
6.5 per cent were maintained throughout in 
preparing the sand for the molds. 

The metal was melted in a high-frequency in- 
duction furnace of the lift-coil type in a double- 
wall clay-graphite crucible. Each melt was heat- 
ed to a temperature 56 degrees Cent. higher 
than the temperature at which it was to be 
poured. A double-wall crucible was used to 


minimize the drop in temperature during the 
pouring. The greatest difference in pouring 
temperature between the first and last of a series 
of test bars from one heat poured at 1040 de- 
grees Cent. was 5 degrees and was approximate- 


ly twice as great at 1260 degrees Cent. 

The sulphur additions were made by placing 
the necessary amount of stick sulphur, as de- 
termined by analysis of preliminary melts, in a 
perforated graphite container which was sub- 
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hig. S—Relation between tensile strength and pouring tem- 

perature of test bars made from virgin metal and remelted 

metal, Pig. %—Relation between brinell hardness and pour- 
ing temperature 
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merged in the molten metal until all agitation 
resulting from the reaction of the sulphur with 


the metal had ceased. In making an addition of 


iron, the copper-iron hardener was added just 
before the charge was melted completely. Sub 
sequent analysis of the alloys showed that in 
every case the content of sulphur or iron was 
within 0.05 per cent of that desired. 

Two forms of sand-cast bars, a chilled ingot, 
and ingots obtained by immersing a graphite 
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big. 10—Relation between electrical resistivity and pouring 

temperature of test bars made from virgin metal and re- 

melted metal. Fig. 11—Relation between density and pour- 
ing temperature 
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hig. 12—Linear contraction of red brass from solidification 
to room temperature 


crucible beneath the surface of the molten metal 
were made from each heat. 

Fin-gate sand-cast bar—-This type of test 
bar, often designated as the Webbert bar, is 
shown in Fig. 1. The thickness of the web A was 
varied as follows: !., 3/16 and ',-inch Its use 
is required in the specifications of the Ameri- 
can Society for Testing Materials for brass cast 
ings, standard specifications for composition 
brass of ounce metal sand castings (A. 8S. T. M. 
Designation B62-28), A. S. T. M 
Part 1, Metals, page 678, 1930. Test specimens 


each having web thickness of 'xs, 3/16, or ‘', 


Standards, 


inch, respectively, were used in the study of vir 
gin and remelted metal, while specimens having 
a web thickness of ',-inch were used in the 
study of the effect of sulphur and iron 


Poured Under Identical Conditions 


End-gate sand-cast bar—A_ characteristi 
feature of this type of casting, shown in Fig. 2, 
is the absence of the heavy riser which tends 
to retard the cooling of the test bar. In the cast 
0.505 inch; in the machined-to 


0.625 inch. The casting is poured 


to size bar A 
size bar, A 
uphill at an angle of 7 degrees with 1l-inch round 
pouring gate 5 inches high. This method fur 
nished two bars poured under identical condi 
tions which were used to study the skin effect by 
comparing the properties of bars cast to size 
with those machined to size. This type of bar has 
been used with pronounced success in commer 
cial foundry work on nonferrous alloys, accord 
ing to a paper by R. W. Parsons, entitled “Deep 
Etching of Brass Applied To Gating Problems 
Transaction A. F. A., 1931. 
Coupon from chill-cast ingot 
were cut from each chill cast ingot as shown in 


Two specimens 


Fig. 3. One specimen was taken from that por 
tion of the ingot which included two adjacent 
chill faces and the other from the portion farth 
est removed from the chill faces. These have 
been designated as two-side chill and no-side 


chill, respectively. (Please turn to page 49) 








Beautiful building in 
which the museum 
will be housed 


Museum To Have Foundry Exhibit 


Old Columbian Exposition building to house 


Rosenwald Museum of Science and Industry 


By DAVID EVANS 


Chicago Steel Foundry Co., Chicago 


visualizes a storehouse of antiquities, end- 

less glass cases of dead exhibits and miles 
upon miles of tiresome aisles. The Rosenwald 
Museum of Science and Industry in Chicago is 
anything but that. It is in fact an exhibit of moy- 
ing, vibrant, living creations; depicting step by 
step every advance of our civilization from the 


ie THINKING of a museum, one instinctively 


very earliest times. 

The museum is due in large part to the gen- 
erosity of the late Julius Rosenwald, from whom 
it gets its name, and to the South Park board, 
which co-operated with Mr. Rosenwald in pro- 
viding the building in which the museum is 
housed. 


That building is the old Fine Arts building of 
the World’s Columbian exposition, reproduced 
in enduring stone and preserving every fine 
architectural detail which makes it one of the 
fiest examples of classical architecture on this 
continent. It stands in the north end of Jackson 
park, facing the Hyde Park boulevard en- 
trance. Its facade stretches across the park for 
a distance of over 1200 feet and yet is propor- 
tioned so perfectly that nothing of beauty or 
dignity is sacrificed for mere size. The visitor is 
advised to contemplate the building itself at a 
distance of several hundred feet before enter- 
ing. 

The primary purpose of the museum is edu- 
cational. It will be a regular part of the public 
school curriculum. School children visiting the 
museum, in care of their teachers, will have the 


opportunity not only of seeing-and studying 
every process of production having to do with 
the things used in our every day life, but by an 
arrangement of buttons and levers may them- 
selves put the mechanisms into motion. 

The museum staff operates a large model 
shop for the reproduction of working models of 
every sort of mechanical device, perfectly au- 
thentic in design. Many of the models date 
back to the most primitive age of our civilization 
when only the crudest hand implements were 
used. Down through the ages of horsepower, 
water and steam to electricity and gas. Parallel- 
ing these exhibits will be shown developments 
in chemistry and metallurgy as they have 
been moved hand in hand with the useful arts, 
until these later sciences have themselves be- 
come fundamental to our present mode of life. 
It is hard to imagine the mind, either of child 
or adult, that will not be stirred and inspired 
by a visit to such an exhibition. 


Foundry Industry Prominently Displayed 


The exhibit of the art of founding by no means 
will be a department of minor importance. This 
display will be located in the southwest ving of 
the building and, as planned, will occupy the 
South wall on the second floor. An advisory com- 
mittee was formed under the auspices of the 
American Foundrymen’s’ association § several 
years ago to co-operate with the museum author- 
ities. This committee represents every branch 
of the producing industry; Gray iron, malleable, 
steel, brass and aluminum, as well as the found- 
ry equipment industry and foundry architecture. 

The general outline of the foundry exhibit 
will show, as the skele- (Please turn to page 52) 
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Duplexing Malleable Cast [ron 


Metal is melted tn four cupolas and 


superheated in two electric furnaces 


By CHARLES MORRISON 


General Motors Corp., Saginaw, Mich. 


REVIOUS to the introduction of mass pro- 
Pp duction, the usual method of manufactur- 

ing malleable castings utilized iron melted 
in an air furnace on open-hearth furnace. These 
furnaces were charged with pig iron and sprue 
and the melting required from 6 to 10 hours. 
During the melting period, molds were put up 
in floors arranged around the furnace for con- 
venience in pouring off. When the iron was 
ready, molds were poured by hand, the pourers 


going to the furnace for each ladle of iron. 
After the iron was all out, furnace was fre- 
charged and melting started again. During 


melting period, the molds were shaken out, the 
sand cut, reconditioned and molds put up for the 
next heat. The average air furnace capacity 
was from 20 to 35 tons per heat. With good luck 
a furnace could turn out 50-65 tons in 12 hours. 
A large floor space was required and many flasks 


were necessary. 


To Meet Intensive Production 


With the growth of the automotive industry 
and mass production, large quantities of high 
grade malleable castings were needed. To meet 
the demand, either additional furnaces with tre- 
mendous floor space, huge flask equipment, etc. 
had to be provided, or an entirely new method of 
operation had to be devised, whereby the floor 
space could be used more advantageously, the 
flask equipment used oftener, and large melting 
capacities could be had from comparatively little 
equipment. 

Designing of continuous molding and 
ing conveyors and continuous sand handling and 
conditioning equipment made possible the pro- 
duction of large tonnages and rapid turnover of 
the flask equipment, but a continuous supply of 
uniform hot metal was necessary. To meet the 
needs of continuous pouring, duplexing was de- 
veloped, which consists of melting in the cupola 
and superheating in an electric furnace; two 
furnaces being used so that one furnace is 
available for tapping at all times of the day. 


pour- 
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In the installation which will be discussed, 
the metal is melted in 102-inch 
polas. Four are provided, two being 
time while the other two are 
The cupolas are lined to 72 inches at the melting 
zone and each has a capacity of 28 tons per hour. 
Iron is melted continuously from the time the 
blast is put on until the bottom is dropped, with 
the exception of a short period during the chang- 
ing of shifts. Each cupola has a 10-ton oval- 
shaped forehearth for the storage and mixing 
of iron. Slag is taken off at the rear by sluicing 
with water into a receiving tank from where it 
is elevated into a hopper by a bucket elevator 
Trucks then remove it to the dump at regular 
intervals. 


diameter cu- 
used at a 


being repaired. 


Molten Iron Picks Up Carbon 


Charging is accomplished by hand. The charge 
weighs 10,000 pounds and sprue, 
Silvery pig iron, steel rails and 
bundles. A coke ratio of about 9-1 
the bed is used between the charges, 
of limestone being placed on top of the coke. A 
hed 54 inches high and weighing 5000 pounds is 
used. The analysis of the charge going in is as 
follows: Carbon 1.70 per cent; silicon, 1.60 per 
cent; manganese, 0.60 per 
0.060 per cent; sulphur, 0.090 per cent. 

The analysis of the iron at the cupola spout 
is as follows: Carbon, 2.70 per cent; silicon, 1.15 


consists of 
pressed steel 
exclusive of 


320 pounds 


cent; phosphorous, 


per cent: manganese, 0.40 per cent, phosphor- 
ous, 0.060 per cent, sulphur, 0.140 per cent. 
Fused soda ash is added to the metal at the 


spout to reduce the sulphur and refine the metal, 
four pounds per ton of iron being required to 
lower the sulphur to 0.110 per cent. 

About 1.00 per cent of carbon is 
from the coke, this fact being of major import 
ance in the control of the process. In computing 
the air-coke ratio for blast requirements due al- 
lowance must be made for this carbon or excess 
air will be blown and the iron will be oxidized 
excessively. The blast volume is regulated auto- 
matically by flow controllers which are set for 
the desired blast and in no case are the air re- 
quirements for the maximum rate of melt ex- 
This is a most important feature. 


absorbed 


ceeded. 


to 





Iron at the cupola is about 2800 degrees Fahr. 
and will vary above and below that figure with 


certain kinds of coke. The cupola is tapped in- 


termittently, the crucible holding about 4% 
tons. Sprues poured from the forehearth iron 
have a black core or the presence of primary 


graphite, a considerable portion of the carbon 


being out of solution. Forehearths are skimmed 


frequently to insure against basic slag being 
carried to the electric furnaces. As a further 
precaution they have a teapot spout and are 


kept as full as possible throughout the day. 
Two direct are type electric furnaces are used 
for superheating the iron. Each furnace has a 
capacity of 4 tons cold melt and 382 tons duplex- 
ing. Each furnace is equipped with a trans- 
former rated at 3000 kilovolt-amperes, with a 
40 degree rise and 3450 kilovolt-amperes with 
a 50 degree rise. However, they are run about 
5500 kilovolt-amperes over a 3 minute period. 
There are 85 volts and 16,000 amperes across the 
with 150 the electrodes, the 
current being 60 cycle, 3 phase. Each furnace 
has three 12-inch diameter graphite electrodes, 
the movement of the electrodes being controlled 
automatically by current and voltage coils. 


are volts across 


sections of Furnace Water Cooled 
Bottoms of these furnaces consist of 2 courses 


of clay brick with successive layers of ganister 


fused in to a thickness of 16-20 inches. Side 
walls consist of 18 inches of silica brick, there 
being ‘'»-inch of silica sand between the side 


walls and shell. The top consists of silica brick 
formed on a template with a retaining ring, 
plugs being inserted at the electrode openings. 


The electrode cable holder, door arches. roof 
retaining ring, electrode glands and one-half 


of the side walls are water-cooled. There is a 
pouring spout at the front and a receiving spout 
at the rear of the furnace. Tilting is done elec- 
trically or by hand. 

A bath of 10 tons is held in the furnace and is 
kept free of slag, as slag from the forehearths is 


basic, and destroys the acid lining. One furnace 
taps out while the other is heating, thus a con- 
tinuous supply of hot metal is available at all 
times. When about 3 tons of metal has been 
taken from the electric furnace, additional 
metal is brought from the cupolas by a 3-ton 
hot metal crane. This iron is about 2700 de- 


grees Fahr. Two hundred forty pounds of steel 
scrap is added to the furnace with each charge 
of cupola metal. The steel reduces the silicon 
0.04 per cent and the carbon 0.08 per cent. How- 
ever, the latter is picked up later from the elec- 
trodes. There is no appreciable change in the per- 
centage of manganese, phosphorus or sulphur. 
The steel together with the superheating of the 
iron puts the carbon back into solution. With 
normal operation sprues poured from the elec- 
tric furnace iron show clear as there is no prim- 
ary graphite present. 

Ferrosilicon and ferromanganese 


are added 





occasionally to the furnace during a charge of 
cupola metal but the addition of ferrosilicon is 
undesirable as it throws the carbon out of solu- 


(primary graphite) 


tion causing mottled iron 
With the proper cupola control it is not neces- 
sary to add either. A rigid examination is made 
of the steel scrap to prevent contamination with 
nickel plating, aluminum and other deoxidizers 
which would cause the carbon to be thrown out 
of solution. Care also is taken to prevent chrom- 
ium bearing metal or other carbide stabilizing 
elements from accidentally entering the iron. 
The iron is heated over a 2 to 3-minute period. 
The input is held as and the 
heating period as long as possible. This is done 
for three First, a low current density 
is desirable to minimize the carbon pick-up, the 
held below 135 amperes per 
electrode; second, a low input is 


low as possible 


reasons: 
density being 
square inch of 
easier on the furnace refractory and third, thi: 
method of heating is most economical. 


Insures Uniformity of Composition 


period the furnace is 
furnace is 


Ladles of 


Following the heating 
tapped out while the other receiving 
cupola iron, and heating. iron from 
the cupolas are alternated in such a manner that 
the same cupola is not feeding iron to the same 


furnace, as a result good mixing and uniform- 
ity are obtained. 
Iron is tapped from the electric furnaces at 


2850 degrees Fahr. into covered and insulated 
ladles, which convey it to the foundry where it 
is poured from covered and insulated ladles into 
molds. (Described in the January, 1933 
THE FOUNDRY). 


Analysis of the electric furnace iron is as fol- 


issue of 


lows: Carbon, 2.70 per cent, silicon, 1.10 per 
cent; manganese, 0.40 per cent, phosphorous, 


0.060 per cent; sulphur, 0.110 per cent. 

Sprues from electric furnace iron are poured 
at short intervals, permitted to 
broken and examined. The examination of these 
sprues is an important factor in the control of 
the raw materials or varia- 
tion in practice may produce different types of 
iron with identical chemical Under 
normal operation the furnace doors are left open 
as we have found that an oxidizing atmosphere 
must prevail in the furnace or the will 
be thrown out of solution thereby producing 
mottled iron. With this condition there is n« 
change in the analysis of the ordinary elements, 
but no doubt a careful analysis for oxygen con- 
tent would show present in the iron 
when operating under reducing conditions with 
the doors closed. Evidently oxygen increases the 
solubility of carbon in the iron and is essential 
to good operation from a standpoint of rapidity 
of annealing as a higher silicon content can be 
carried without mottling. Certain raw materials 
impart similar characteristics to the iron. The 
usual practice is to Operate with a slag 
over the bath. Several (Please turn to page 46) 


cool slowly, 


process, as certain 


analysis. 


carbon 


less to be 


steel 
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Code Authority Requests Exceptions 


Presents budget for 1934 and asks that all 


gray tron producers be asked to share expense 


O OPPOSITION to proposed amendments 
to the approved code for the gray iron 
foundry industry, other than a short writ- 

ten statement of exceptions filed by the automo- 
tive parts and equipment manufacturing indus- 
try code authority committee developed at a 
hearing in Washington on May 31. The hearing 
was held at the Raleigh hote] before Assistant 
Deputy Administrator J. R. L. Santos, assisted 
by Morton Steinberg for the legal division, E. C 
Henn of the industrial advisory board and 
others. Presentation of the case was made by 
H. M. Halsted Jr., executive vice president of the 
code authority. 

At the outset Mr. Halsted took up the pro- 
posed amendment of paragraph three of section 
4(a). According to an administrative order, 
firms whose principal products are not governed 
by a code need not contribute to the support of 
that code. Mr. Halsted asked that an exception 
be made to this in the foundry code as many of 
the firms could claim immunity from necessary 
contributions under that order. In explaining 
that an exception be made Mr. Halsted said that 
the amendment was offered by the code authority 
itself and stated that in the first instance the 
code authority had believed that it had the 
power to assess and collect code assessments. 


Limited to Contributing Members 


In Section 4(b) Mr. Halsted asked that the 
following be inserted “Only members of the in- 
dustry contributing to the expenses of adminis 
tration of the code as hereinafter provided and 
otherwise complying with the code shall be en 
titled to participate in the selection of the mem 
bers of the code authority or to receive the bene 
fits of any of its voluntary activities or to make 
use of any emblem or insignia of NRA.” There 
was some discusion on this point and Mr. Stein- 
berg seemed to think that this section could not 
be inserted in the code although no disposition 
was made of the question. 

In connection with the requested exception 
from the executive order that some firms need 
not pay assessments Mr. Halsted gave some 
pointed examples as to how this would work out. 
He cited one Rhode Island city where five found- 
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ries are located. They are all competing, he 
said, and yet under the executive order only one 
out of the five shops would have to pay assess 
ments to the gray iron code authority while the 
other four, who do nine tenths of the business, 
would not have to pay any assessments to that 
authority. 
panies which would be exempted from assess 
ments would have the largest tonnage Asked 
by the deputy administrator what exceptions 
would be allowed by the code authority if NRA 
erants the exception asked to the executive orde} 
Mr. Halsted stated that each case would have 
to be worked out individually and that he could 
not lay down any specific rule. 


He also said that some of the com 


Presents Itemized Budget for Years 


In submitting the budget. for administration 
of the code Mr. Halsted stated that it covered 
the period from Feb. 10 to Dee. 31, 1934 and 
totaled $107,923.40. It includes salaries for 11 
people, $32,045; legal expense, $6750: office 
rent, $2500; furniture and office equipment, 
$4800; postage and mailing, $2300; telephone 
and telegraph, $3650.38; stationery and print 
ing, $3626.02: office travel, $5852: code author 
ity meetings, $10,800; directors’ meetings, 
$6300; cost accounting methods, $10,000: com- 
mittee meetings, investigations, etc., $9800: and 
district organization and supplemental code 
authorities, $9500, 

The code authority asked to make assessments 
on members of the code at the rate of !4 of 2/10 
of 1 per cent net sales for the calendar year of 
1933 which, he stated, is equivalent to a quarter 
ly assessment of 50 cents on each $1000 net 
sales. 

He was questioned on several items in the 
budget including that on legal expenses and cost 
accounting methods. He stated that the legal 
expenses did not include any precode legal ex 
penses and on the item of cost accounting he ex- 
plained that it will cost more than $10,000 for 
this item. He said that a detailed cost account- 
ing system is now being worked out for the in 
dustry and it may be necessary to work out in 
dustry costs by districts. Several schemes are 
being worked out now (Please turn to page 44) 








uestions and Answers 


Covering tmportant problems found in 


all phases of modern foundry practice 


his department includes problems relating 
to metallurgical, melting and molding prac 
tice encountered in making castings. Questions 
from subscribers addressed to the Editor of 
The Foundry will be answered by members of 
the editorial staff, supplemented where occasion 


requires by the advisory staff. 


Shrinkage Cavities Result 


From Improper Melting and Gating 


We are sending a bronze sample from a 21-inch 
solid bushing. The mixture is 85-5-5-5 and consists of 
50 per cent ingot and 50 per cent returned runners. 


It is melted in a gas furnace and phosphor copper is 
used as a flux. The bushing was poured vertically with 
the runner about one-half inch from the top end. The 
metal was tough and clean until it was machined down 
when it became mushy and 
broke into several pieces. We have noticed this mushy 
center in several of our solid bushings, from 2 
inches to 4 inches in diameter, and we would appre- 
ciate an explanation of its cause and a remedy for it. 


to its present diameter 


weak 


The simple casting of 2'2-inch solid bar is a 
typical example of the lack of feed, combined 
with the effect of improper melting of the metal. 
To make a sound bar of that size, it must be fed 
with proper risers, otherwise shrinkage cavities 
are bound to occur, in which will be found the 
discolored mushy metal visible in the casting 
submitted. 

Much of the trouble can be obviated by proper 
melting, since the gases which are dissolved dur- 
ing melting are thrown out of solution during 
solidification. They discolor the surface of the 
crystals and the fracture exhibits this discolora- 
tion. Therefore, melting should be accomplished 
as rapidly as possible. An ample supply of oxy- 
gen must be available to burn the fuel complete- 
ly, thus raising the temperature to a point where 
the speed of melting is increased, as well as pro- 
ducing a minimum amount of unburnt gases. 
It is only the unburnt gases that are soluble in 
the metal, and therefore it is advisable to have 
plenty of oxygen passing through the furnace to 
insure the complete combustion of all fuel. 

We believe that you would improve your prod- 


uct by gating the casting at the bottom, having a 
riser at the top, and flowing the metal through 
the casting. Of course, the riser must be of am- 
ple size to insure the casting solidifying previous 
to the riser. 


Pinholes in Brass Casting 
Caused by Loose Sand in the Mold 


brass casting which 
We employ a gas 
How can 


We are sending you a small 
shows pinholes on the cope surface. 
furnace for melting, and do not use any flux. 
the holes be avoided? 

Cxamination of the casting leads to the opin- 
ion that the pinholes are what more commonly 
are termed sand holes, which result from care- 
less molding practice. The sand or dirt may re- 
sult from not cleaning out the mold properly 
before closing, slight cutting of the gate, etc. 
Possibly it may result from leaving the molds 
stand too long before pouring especially if the 
sand is on the dry side. That permits the sand 
to dry out and crumble, particularly on the sharp 
edges of the joint, and we notice that there are 
several places where the sand has fallen off. Of 
course, that may have occurred before the mold 
was closed, but we believe that it happened dur- 
ing closing of the mold, and that sand was car- 
ried up on the rising stream of molten metal. 


Small Motor Castings Show 
Hard Spots on Kdge of Bracket 


motor end bell 
1g-inch 


some trouble with small 
castings 64-inch diameter and approximately 
thickness of metal. Small hard spots show up in the light 
bead on the rim and interfere with the machining opera- 
tion. The iron is melted in a 30-inch cupola and is made 
up in 500-pound charges containing pig iron 300 pounds, 
remelt 150 pounds and yard 50 pounds Analysis 
of the pig iron shows silicon 3.13 per cent, sulphur 0.025 
per cent, phosphorus 0.55 per cent, manganese 0.85 per cent 


We have had 


scrap 


We believe that your trouble is due to the 
composition of the iron plus a higher blast than 
necessary. Assuming that the silicon content of 
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the yard scrap is 2 per cent and that of the re- 
melt is 2.40 per cent, the resulting iron would 
show a silicon content of 2.77 per cent. 
silicon under the influence of a high blast might 
amount to 30 points, leaving only a silicon con- 
tent of 2.47 per cent in the castings. ggravated 
by the high manganese, 0.85 per cent, this metal 
is on the danger line of chilling when poured 
into a thin section in a green sand mold. The 
hazard is increased to a greater extent where 
the sand is exceptionally fine, damper than usual, 
or rammed hard. 


Loss in 


Temporary relief may be obtained by reheat- 
ing the castings to a bright red and then allow- 
ing them to cool slowly. Permanent relief may 
be secured by raising the silicon content either 
by the addition of silvery pig to the charge, or 
by the addition of ferrosilicon either in the 
cupola or in the ladle. Reduction in the blast 
will reduce the amount of silicon lost in the 
melting process. Pig iron with a lower man- 
ganese content would serve your purpose satis- 
factorily and remove one of the contributory 
factors toward hard castings. A mixing ladle 
under the spout will insure a more homogeneous 
metal. 


Small Cupola Requires 
Less Air for Good Operation 


We are erecting a 27-inch cupola lined to 16 inches 
and equipped with three 3 x 9-inch tuyeres. The blast 
pipe is 6% inches in diameter and the blower has a 
capacity of 500 cubie feet of air per minute at 6 ounces 


pressure. We shall appreciate information on (1) 
What pressure should be maintained in the windbox, 
(2) Weight of bed and succeeding coke charges 
(3) Weight of first and succeeding iron charges, (4) 


Weight of limestone and time of charging. 


A pressure of 4 ounces in the windbox is suffi- 
cient for a 16-inch cupola. Capacity of the 
blower is greater than required in the present 
instance. On the basis of 10 pounds per square 
inch a 16-inch cupola should melt about 2000 
pounds per hour, and on that basis an output of 
500 cubie feet per minute would be required 
from the blower. However, in actual practice 
small cupolas do not melt on a comparative 
basis, as rapidly as large cupolas. 

After one or two trials you can throttle down 
the blower either by changing the speed or by 
placing a gate in the blast pipe. For a small 
cupola the coke bed should extend from 36 to 40 
inches above the tuyeres at the time charging 
commences. Succeeding coke charges will weigh 
from 25 to 30 pounds. No particular advantage 
is gained by the use of a heavy first charge of 
iron, succeeded by lighter charges. Better oper- 
ating conditions are secured by using uniform 
weight charges throughout, in this instance 200 
pounds of iron broken into small pieces. If the 
heat does not extend over 40 or 50 minutes, no 
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limestone is required. About 5 pounds per 
charge will serve to flux additional charges 


Chemical Control Needed 
To Govern Ratio of Zine to Copper 


We are about to cast turnbuckles trom I nganese 


bronze, as per U. S. navy specifications and contemplate 
using ingot metal only In your opinion will ¢ ngs trom 


this alloy meet the physical requirements 


Making cast turn buckles to meet navy speci 
fications means that the same care must be ap 
plied to their production as would be to the pro- 
duction of the test bar that indicates the high 
tensile strength demanded by the navy specifi- 
These turn buckles, if not properly fed 
strains and will be con 


cation. 
will not stand the 
demned, just as a heat of metal would be con- 
demned if the test bar did not test up to stand 
ard. 

In using a good grade of manganese bronze 
ingot for this purpose, the control of the produc- 
tion of these castings must include the control 
of the proper amount of zine within the alloy. 
In other words, in melting these ingots, a cer- 
tain amount of zinc is lost thereby changing the 
ratio of zinc to copper and altcring the physical 
properties of the material. 

A chemical contro] must be established to in 





Specially designed basket of alloy steel castings which fs 
used to carry chisels into an annealing oven. Ulustration 
courtesy National Alloy Steel Co., Pittsburgh 





sure the proper ratio of zine to cop 


per so that the resulting castings will 


be true to formula and thus insure a 
bronze that is up to the chemical 
specification so that the physical re 
quirements will be met. Every pre 
caution must be taken to insure feed 
ing of these castings adequately and 
to avoid any possibility of blow holes 
or shrinks, which would tend to re 
duce the strength or impair their 
value in the service intended Prop 
er gating, proper melting and proper 
pouring consequently are vital 


Gate Should Enter 
At Bottom of Casting 


We are making brass water noz- 
zies which are 12% inches long, 
inches in diameter at the large 
end, 2%. inches in diameter at the 
small end, with a 3/16-inech wall 
thickness. The nozzles are poured 
on end with the gate entering 
the mold cavity 2 inches from the 
bottom, and a riser is taken off 
at the top These castings are 
tested under water pressure and 
we are having trouble with leak- 
age through small pin holes which 
occur practically all over the up 
per half of the casting Are these 
pin holes due to the core being 
made from burnt sand? We would 
appreciate a mixture for this kind 
of work 


Difficulty with the casting appar 
ently is not caused by the core since 
trouble arising from that source is 
indicated by blow holes” rather 
than by small pin holes. Such pin 
holes are more often caused by the 
presence of aluminum in the alloy, 
or from having the metal in the fur 
nace too long: thus permitting the 
alloy to absorb furnace gases, The 
gases are thrown out of solution 
when the metal solidifies and pro 
duce the pin holes, 

You do not state the mixture you 
now are using, so that it is difficult 
to decide wherein the fault lies, Most 
of those nozzles are made from a 
yellow metal, which makes the cast 
ings more difficult to produce and 
increases the number of defective 
castings, thus increasing the cost of 
those that are acceptable. A good 
grade of red brass, such as the al 
loy containing 85 per cent copper, 5 
per cent tin, 5 per cent lead and 5 
per cent zine properly melted, should 
give no trouble and produce highly 
satisfactory castings, 

Your method of gating could be 
improved materially by having the 
metal enter at the bottom of the cast- 
ing instead of an inch or two up 
from the bottom. A further improve 
ment would be to place a small basin 
at the bottom of the pouring sprue, 
which would hold the first metal 
slopped into the mold before pour- 
ing becomes steady, and having a 
riser at the top of the nozzle suffi- 
ciently large enough to insure the 


flowing of ample metal through the 
mold, so as to cause the entire cast- 
ing to approximate a uniform tem- 
perature. 

Any good grade of core that is 
well made and is well vented should 
give good results when used in a 
mold where the casting is made on 
end as you described. The vent of 
such cores should be ample and the 
vent from the cores should connect 
with a good vent through the mold 
so as to insure a free passage for 
all gases generated When pouring 
the mold, be careful to maintain an 
unbroken stream that produces a 
steady pressure on the flow of the 
metal into the mold The mold 
should be well vented and the sand 
must not be allowed to accumulate 
old cores that generate gases or have 
too high a moisture content, which 
would generate steam With those 
precautions there should be no trou 
ble in producing satisfactory nozzle 


castings 


Should Not Heat 
To Elevated Tempe ‘atures 


We recently began melting alum 
inum in an iron pot and are exper! 
encing considerable difficulty due to 
excessive shrinkage. The pot is kept 
under heat continuously and as the 
molten metal is taken from it, it Is 
replaced with cold metal so that the 


pot is full at all times 


It.is difficult to say definitely what 
is the cause of the excessive shrink 
age in the aluminum or rather alum- 
inum alloy that you are using be 
cause essential information to form 
an opinion is lacking However, it 
is our opinion, assuming that the al 
loy you are using is the & per cent 
copper-92 per cent aluminum alloy, 
that the trouble is due to a combina 
tion of overheating, stewing, and iron 
pickup Surface shrinkage is in 
creased and trouble in machining 
is encountered in that alloy when 
the iron content exceeds 1.5 per cent 

If your pots are not cleaned out 
every night and coated with a thin 
solution of whiting or lime contain 
ing some water glass before using 
again, iron pickup by the molten 
metal will increase Also when the 
temperature of the molten metal in- 
creases, the tendency toward iron 
pickup increases Permitting the 
metal to stew in the pot for long 
periods under elevated temperature 
is bad practice You will obtain bet 
ter results if you want to continue 
the practice of keeping the pot full, 
by maintaining the temperature at a 
point which will just keep it liquid. 
The liquid metal then is transferred 
to another pot where it is raised to 
the pouring temperature. If you do 
not have a pyrometer to determine 
your metal temperature, you will 
find it worthwhile to purchase one. 


Do not heat your metal more than 


50 to 100 degrees above the temper- 
ature necessary for pouring, Pour 
ing temperatures for different types 
of castings are determined experi- 
mentally, using a pyrometer and ex- 
amining the resulting castings 


Heat the Chills 
Before Placing in Molds 


Some of the coil chills and horse 
shoe nails remain in our molds for 
10 to 12 hours before the castings 
are poured They seem to draw 
moisture and result in blowholes in 
the castings The shop is not heat- 
ed and consequently in winter the 
air frequently is at or below freez 
ing temperature. Is there any liquid 
in which the chills might he dipped 
to prevent that condition? 


In the majority of instances, a 
little moisture in itself will not 
cause the castings to blow The 
moisture evaporates before the mold 
is filled 
or oxide film developed on the sur 
face of the chills by the moisture 


The danger lies in the rust 


In this connection it is pertinent to 
point out that rusty chills sometimes 
are placed in molds and are respon 
sible for blowholes that are blamed 
on moisture deposited in the mold, 
The remedy for this condition is to 
use none but absolutely clean chills 
Heat them as hot as is possible to 
handle them with the bare hands 
and dip or spray them in or witl 
kerosene oil. This theory is based 
on the assumption that the sand is 
warm, at least much warmer than 
the cold chills used at present. The 
chills attract and condense a cer 
tain amount of moisture in the same 
manner that a cold water pipe con 


denses moisture in warm atmosphere, 


Usually Designated 
As Hard Gear Bronze 
Can you supply the formula for 


United standard No 9 
bronze 


States 


The United States master specili 
cation 172a for bronze castings in 
cludes a No. 9 bronze which is a hard 
bearing metal usually designated as 
hard gear bronze The permissible 
range of constituents are as follows 
S4 to S6 per cent copper, 13 to 15 per 
cent tin, 0 to 1.5 per cent zine, 0 to 
0.20 per cent lead, 0.10 per cent max- 
imum iron, 0.75 per cent maximum 
nickel, 0.05 per cent maximum phos 
phorus, 0.5 per cent maximum sul- 
phur, and 0.15 per cent maximum 


antimony. The minimum tensile 


strength for the alloy is given as 30,- 
000 pounds per square inch, and the 
» 


elongation in 2 inches ranges from 1 


to S per cent. 
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IZE of metal pieces charged into 

the cupola is an important fac- 

tor in proper melting control, 
One authority has recommended that 
no piece be charged which has its 
longest dimension more than one 
half the diameter of the cupola In 
his estimation, pieces with measure 
ments not exceeding one-quarter of 
the diameter probably would give 


most satisfactory results 


Conveyor screws containing on 
the average 1.50 per cent nickel, 
0.75 per cent chromium and 0.30 per 
cent carbon, have been in constant 
service in a cement mill for over 4 
vears, handling clinker at tempera 
tures frequently approaching 1000 
degrees Fahr Fabricated screws 
ised previously required replacement 


about every week or ten days 


A SIMPLE and highly effective 
type of gate is employed for 
conducting metal into small tablets 
and other thin nonferrous castings, 
Two half cores with the sprue, run- 
ner and gate cavities formed in op 
posing surfaces are pasted face to 
face The core is placed upon the 
center of the cope face of the pat- 
tern and the remainder of the cope 
is filled with sand and rammed in 
the usual manner After the cope 
is lifted off any loose sand that may 
be present is removed from the gaté 
passage with a bellows or a jet of 


compressed air 


According to a_ recent patent 
graphite which has a yarying coeffi 
cient of heat transmission depending 
upon its temperature, can be em 
ployed with molding sand to obtain 
controlled chilling effects in nonfer- 
TH 1934 
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Viewing Foundry Developments 


At Short Range 


rous castings It 
sand is assumed t« 
of heat transmiss 
has a factor of 18 


955 degrees Cel 


is stated that if 
» have a coefficient 
ion of 1, graphite 
0, cold, and 470 at 
it (1051 degrees 


Kahr.) In application no graphits 


is employed in the sand where ordi 


nary cooling cond 


Where more rapid 


itions are desired 
cooling is wanted, 


varying quantities of graphite are 


added depending 
sired 


Solubility ot cop 
loys is influenced 
ence of other ele! 
12 to 15 per cent n 
to 7 per cent coppe 
ily and an alloy co 
portions of the two 
the important of 


iron Ordinary cas 


on the effeet de 


per In cast iron al 
eatliv bv the pres 
nents With from 
ickel, as much as 6 
r is dissolved read 
ntaining those pro 
elements is one of 
the austenitic cast 


t iron will dissolve 


between 3 and 4 per cent coppe! 


HERE cores 

siderabk nu 
and later pasted 
passage on the je 
pressing a plate « 
A raised ridge on 
desired shape an¢ 
Impression in the s 
in the ends or ~ 
corresponding to 
the half coreboy i 


are made in con 
mbers in halves 
or booked, a vent 
int is formed by 
mm the green face 
the plate of any 
1 depth leaves ar 
and, Suitable holes 
ides of the plate 
the guide pins on 


nsure an accurate 


setting of the vent passage 


Magnesium will 
and castings ma 
while being heat 
must be tree trom 
stance which may 
furnace should he 
circulation of fres} 


oxidize very easily 
y start to burn 
treated All part 
dust, and any sub 
tart to burn, The 
sealed to prevent 


air 


. + . 


A recent new use for molybdenum 


alloy cast iron is i 
cranes One use! 
twice the life ove 
mer steel drums a 


in good condition 


n brake drums for 

has already had 
r that of his for 
nd finds them still 


with very little 


signs of wear The analysis of the 
drum is Total carbon, 2.90 per 
cent; silicon, 1.90 per cent man 


ganese, 0.75 per cent: sulphur Hog 


per cent; phosphorus, 0.11 pet 
molybdenum, 0.50 per cent 


YN LAG reaction is an el 
both time and temperature 


ineffective at low temperature 


prove active scavengers at Increased 
heat ranges Occasional rhe i 
tapped from an electric or oye 
hearth furnace in a pure vill 
be contaminated by rm tio 
from ladle linings 
* 7 + 

Opotaining a Suitable patina on 
bronze by artificial method diffi 
cult, but according to a recent pat 
ent troubles are overcome ro h 
applying ammoniun sulphate olu 
tion to the work and eyxposil it to 
the atmosphere in cycl fest re 
ults are obtained DY a 1 he 
bronze in an aqueous bath contain 
ing from 5 to 10 per cent at onium 
sulphate heated to 50 to 7 degrees 


Cent. (121 to 167 degrees Faht 


f seconds and then exposil 


atmosphere for 2! minute rel 


ing the cycle until the pat 





tor 





tained In some instance 
humid atmospheres promote 


tion of the desired green patir 


The stabilizing effect w ‘ ‘ 
ium exerts on carbides 1 ‘ 
useful in resisting growth lt 
iron after repeated heatil 


eral, certain investigators have 


found 


that 1.50 per cent chromium retard 


volume changes up to 1600 degree 
Fahr.. and therefore i ed for al 
nealing pots, ingot molds, grate bars 
ete 
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Men of Industry 


Whose Actwities Are Making Foundry History 


AVID P. WILLIAMS has been 

elected vice president of the 

Vulcan Mold & Iron Co., La- 
trobe, Pa. Mr. Williams was gradu- 
ated from Yale university in 1925 and 
has been active in the company since 
that time. His father, the late Col 
E. H. Williams, was founder and for- 
mer president of the company, and his 
brother, Edward R. Williams, now is 
president. 


i) 


ARTHUR E. SCHNELL, for the past 2 
years supervisor of the valve depart- 
ment, Aluminum Industries Inc., Cin- 
cinnati, has been made plant super- 


intendent. 
> s F 


S. Wetts Uttey, president Detroit 
Detroit, spoke on 
Business,” 


Steel Castings Co., 
“What's Ahead for 
luncheon meeting of the Savoyard club, 
Buhl building, Detroit, on May 31. 


at a 


heed oe - 
vw v v 
N. E. Daur, formerly associated 


with the Atlantic Foundry Co. and the 
Akron, O., now 
sales representative at 
Akron for the Massillon Steel Casting 
Co., Massillon, O. 


Adamson Machine Co., 
is resident 


vvv 


Joun Atperrs, Plainville Casting 


Co., Plainville, Conn., discussed the 
production of light and medium gray 
iron castings at the regular meeting 
of the Connecticut Foundrymen’s asso 
ciation held May 18 at the home club, 
Meriden, Conn 


-vry 
Dr. Bruce W 
appointed a member of the technical 


staff of Battelle Memorial institute, 
Columbus. Dr. Gonser was graduated 


GONSER recently was 


from Purdue Lafayette, 
Ind., in chemical engineering 


his master’s degree from the Univer- 


university, 
received 


sity of Utah, and his doctor’s degree 


in metallurgy from Harvard univer- 
sity 
vvY 
H. G. BUGHMAN Jr., formerly secre- 


tary and treasurer of the Union Spring 
& Mfg. Co., New Kensington, Pa., has 
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been elected president of the company, 
succeeding the late L. G. Woods He 
will continue as_ treasure1 F. D 
SCHAEFFER has been elected secretary, 
W. F. 
A. M. McCrea has been elected to a 
newly created office of chairman. Dt 


McCane, vice president, and 


Ray Smiryu has been named general 
manager. 
+ + + 
Davip ADAM has been 
Pittsburgh district sales manager of 
the Falk Corp., Milwaukee, succeed 
ing W. O. Beyer, recently resigned 
Mr. Adam has been with the Falk 
Corp. for the past 4 years in the sales 
department at Milwaukee, and previ- 
ously was connected with the Na 
tional Malleable & Steel Castings 
Co., Sharon, Pa. and W. A. Riddell 
Co., Bucyrus, O. in charge of found 
ry and sales, The Pittsburgh office is 
in the Grant building 


appointed 


+ + 
FRANK A. TrRUEL, formerly general 
foreman of the gray iron department 
of the Belle City Malleable Iron Co., 
Racine, Wis, has been made general 
superintendent of the Midway Found 
ry Co., St. Paul. Previously Mr. Truel 
has been foundry superintendent Mu- 
nicipal Foundries Inc., West Allis, 
Wis., Neenah Foundry Co., Neenah, 
Wis., Lakeside Corp, Mil- 
waukee, and general superintendent, 
York Foundry & Machine Co., York, 
Pa. Mr. Truel is a graduate of M¢ 
Lain’s System Inec., Milwaukee 


Foundry 


Cirype E. WiInttams h neen ap 
pointed director of the Rattelle Mem 
orial institute, Columbus, O., and 
Dr. H. W. Gituerr, has been made 
chief technical adviser Both Dr 
Gillett and Mr. Williams have been 
with the institute 
1929, Dr. Gillett as director. sharing 
duties of the di 
Williams as as 
director, and at the 
time serving as metallurgical super- 
visor of the institute Dr. Gillett 
now will devote his entire time to the 


associated since 
the administrative 
rectorship with Mr 


sociate same 


scientific side of the work where his 
technical knowledge and ability will 
be utilized to the fullest extent on 
the institute’s own projects and its 


sponsored projects for industry A 


greater range of research and de 


velopment work within the institute 


has been planned, and in addition, 


many new projects of outside spon 


sorship recently have been accepted 
+ & 


FrepericK J. Fay has been made 


foundry superintendent of the Tol 
hurst Machine & Foundry Co., 
Island, N. \ 


Dovle Co., and has charge of both fer 


Gree! 
formerly the Sweet & 
rous and nonferrous shops Mr. Fay 
formerly was foundry superintendent 
of the Poughkeepsie Foundry & Ma 
chine Co., Poughkeepsie, N. Y., and 
previous to that was foundry 
intendent of the Finch Mfg. Co., 
ton, Pa., the Gifford-Wood Co., Hudson, 
N. Y., and foreman and metallurgist, 


super 


Scran 


Dodge Co., Mishawaka, Ind 


SPENCER HAZARD, formerly vice presi 
dent, 
been appointed president of the Flo 


secretary and treasurer, has 
rence Pipe & Foundry Co., Florence, 
N. J., succeeding the late Walter Wood 
Epwin J. LAME has been named vice 
president in charge of sales and E. Roy 
RUSSELL, secretary and treasurer, The 
latter was formerly 


assistant secre 


tary and treasurer and is su 
ceeded by Joun J. Troster Will of 
the late Mr. Wood provides that all 
stock, both common and preferred, of 
the Florence Pipe & Foundry Co. be 
offered to employes at one-half of par, 
going to the 


with the unsold stock 


company The Florence foundry em 


ploys between 800 and 1100 men 


Company Elects 
Two Vice Presidents 


Lester B. Knight Jr. (see Founpry 


Album on page 32). for the past 
years sales manager, has been made 
vice president and sales manager of 


the National Engineering Co., Chicago 
Mr. Knight became connected with the 
National company in 1930 and pre 
vious to that was affiliated with the 
Illinois Clay Products Co., Chicago 

A. C 
vice president and chief engineer of 


Christensen has been made 


the National Engineering Co 


Reader’s Comment 


Interesting communications 


from readers of The Foundry 


Epviror’s NOT! Vaterial Ap- Of course care must be observed to 
pearing Under this Head Does see that the cast iron runner basin 
Not Necessarily Reflect the is perfectly dry. Usually it is light 
Opinion Of Tur Founpry or 0/ ly coated with oil before it is placed 
Its Editors in position above the shallow skimmer 


core which in turn rests on the tace 
of the cope with the strainer openings 
mmediately above the sprue opening. 
‘ »D ° —_— 
Shows I ouring Basin Vicror N. CLyn} 
1205 Buena Vista Stree i. 


To vHe Eprrors 
Pomona, Calif. 


The series of articles “Prevent 
Losses with Proper Gates and Risers” 
which has appeared periodicaliy ia 
vie . 4 ” . “ ‘ er :.. . 
rue Founpry over the past 3 year: Crystallization 
is one of the most interesting and in ” 


structive series ever presented, To THE Eprrors: 


The accompanying illustration shows A metallurgical error has been com 
a skimmer type pouring basin which mitted in a very interesting article 


reflecting credit on its author, entitled 
“Ford Foundry Cast V-8 Crankshafts” 
in your April, 1934, issue In the in 


terests of a desirably correct unde) 


the writer has used with marked suc- 
cess for over 20 years in the produc- 
tion of clean gray iron castings. The 


cost is negligible since a girl can make 


100 cores per hour and one man can standing of the behavior of metals I 


prepare from 70 to 100 molds for feel that the mis-statement should be 


pouring in about 15 minutes. In many pointed out. 


instances the extra metal in the pou! I quote the sentence to which excep 
ing basin may be drained through a tion is taken: “Up to the present 
suitable flowoff and in this manne time none (of the cast crankshafts) 
the cast iron runner cup may be used has failed in service, none has shown 
repeatedly during the same heat. A distortion or appreciable wear, and 
runner of the dimensions shown may none has shown defect of fiber stress 
be used on castings up to 150 pounds or crystallization, a form of defect 
in weight With suitable adjustments usually associated with ferrous metal 
in the number and size of gate open- subjected to constant revolution and 
ings, the pouring basin may be vibration and commonly known as 
adapted for use on larger castings fatigue of metal.” 
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Sectional view of cast iron runner basin and skimmer core in place. Upper 
right—Plan and sectional view of corebox 





It was learned long ago that cry- 


stallization in metals is not caused by 
mechanical stress, but is produced as 
the final result of high temperature ap- 
plication Formerly, when the fra 
ture of a broken piece of steel ap- 
parently exhibited an unsatisfactory 
condition of a certain kind, it was de- 
clared frequently that the steel had 
crystallized as the result of fatigue 
Subsequently it was ascertained very 
definitely that fatigue does not de 
velop a change in the granular struc 
ture; and that a supposedly unsatis- 
factory condition that was described 
often as crystallization undoubtedly 
obtained in the metal part as the re 
sult of its manufacture 

Certainly it is desirable to prevent 
old misconceptions from being restated 


as tacts. 


541 Diversey Parkiway 
Chicago 


ry al 
Wants Each Issue 
To THE Epirors: 

I received my March and April is- 
sues of Ture Founpry promptly, but 
have not received my May issue as 
vet Why? 

I don’t want it held up another 
day, even if I have to pay extra for 
it. 

P. J. Merri 
219 Nirth street, 


West Vewton, Pa 


Detroit Group 
Holds Annual Meeting 


The annual meeting, banquet and 
ladies’ night of the Detroit Foundry- 
men’s association was held at the 
American Legion ballroom, Detroit, on 
May 17. At that meeting the follow- 
ing officers were inducted into office 
President, Harry Rayner (see FouNp- 
KY Album, page 52), Chrysler Corp.: 
vice president, Vaughan Reid, City 
Pattern Works; secretary, Harry J 
Deutsch, Aluminum Co. of America; 
treasurer, Frank X. Mushynski, Ame! 
ican Car & Foundry Co.; members of 
the executive committee, Ira F. Che 
ney, Griffin Wheel Co., and Fred J 
Walls, Eaton-Erb Foundry Co 

The retiring president, Fred J 
Walls, was presented with a set of 
golf clubs in appreciation for his work 
during the past yea) The reorgani 
zation of the association as a _ local 
section of the American Foundrymen’s 
association was discussed and the 
matter referred to the executive com 


mittee tor action 


Independent Foundry Supply Co,, 
Los Angeles, has moved to new quar 
ters at 2143 Bay street. Steven Mocs 


ny is manager. 


THe Founpry June, 1934 

















Does your ABRASIVE SEPARA- 
a clean the dirt ang dust from your 


A Pangborn Separator added to your present equipment will 








repay its cost many times over in reducing abrasive waste and 






providing quicker finishing. 






Does your BLAST MACHINE keep 


a continuous stream of abrasive blowing 


ONSTANT PRESSURE . ? 
ata CONSTA:L yn see 
Economical Blast Cleaning depends upon consistent abrasive 

flow from nozzle opening at a predetermined cutting velocity. 


\ new Pangborn **AU-11 Blast Machine will bring you this 


profitable performance at little cost. 





‘Are thee DOORS to your BLAST 
ROOM tight sealing, or does DUST seep 


through to endanger other employees . ? 






Equip your Room with the new Pangborn self sealing, self clos- 






ing, adjustable Room Doors that are positively AIR TIGHT, 






and forget the trouble and expense of dust leaks, unhealthful 






shop conditions, etc. 





Are you satisfied with the efficiency and 


economy of your DUST COLLECTOR? 


The new Pangborn Type “*“CH” Dust Collector has 14 out- 
standing features to guarantee you complete satisfaction. 
You can easily adapt your present collector to this type at 


but little expense. Write for complete information. 






PANGBORN CORPORATION 


HAGERSTOWN -: * MARYLAND 









Prevent Losses with 





Proper Gates and Risers 


ISCUSSING the methods pur- 

sued in a prominent eastern 

steel foundry during an inten- 
sive campaign directed toward the re- 
duction of foundry losses, J. M. Samp- 
son presented the accompanying table 
in an article which appeared in THE 
Founpry in two sections April 1 and 
April 15, 1927. This tabulation covers 
a six month period in which the total 
rejection by weight for all causes in 
the foundry and machine’ shop 
amounted to 6.72 per cent. Out of 
this total, castings to the extent of 
3.87 per cent were condemned in the 
foundry. The flaws were apparent and 
the castings had no further work or 
effort expended on them. Of the re 
maining 2.85 per cent more or less 
machine work was involved before the 
hidden defects were disclosed with a 
consequent rejection of the castings, 
delay and added cost. 

The significant feature, so far as the 
present series of articles is concerned, 
is that the first four items: Shrink- 
age holes, blowholes and porosity, dirt 
and slag, and cracks, account for 74.81 
per cent of the 2.85 per cent group 
which escaped detection in the found- 
ry and which incurred further operat- 
ing expense in the machine shop. All, 
or practically all these defective cast- 
ings resulted from improper shape, 
size, number or position of the gates 
and risers. A number of typical ex- 
amples are shown in the accompany- 
ing illustrations to indicate the char- 
acter of the defect, the causes, and 
the remedial measures adopted. In 
these particular instances compara- 
tively small castings have been se- 
lected, as typical of a large class in 
which surface appearance alone is not 
a sufficient passport. These castings 
must be absolutely clean and solid 
throughout. 


Make Sample Castings 


In this particular shop, and in 
others where the volume of work war- 
rants the expense, one man devotes 
his entire time to following all new 
and doubtful castings from the incep- 
tion stage to the final delivery from 
the machine shop. In this way a close 
check is kept on concealed shrinkage 
defects including cracks and porosity. 


36 





Try Many Methods 


ONTRARY to a general be- 
4 lief, large steel castings do 
not present any more hazards 
or difficulties in the foundry 
than many small and apparent- 
ly simple castings, Usually a 
large or a number of large 
risers may be disposed over a 
large casting in a manner to 
feed it adequately. In small cast- 
ings, particularly those of un- 
equal section throughout, the 
metal in certain sections freezes 
so rapidly that the riser or 
risers cannot function satisfac- 
torily. The exterior surface 
may be satisfactory and in many 
instances a minor cavity in the 
interior does not detract from 
the value or usefulness of the 
casting. However, absolute 
soundness is required in the 
majority of castings, particular- 
ly those which are machined 
extensively. In many instances 
a considerable amount of ex- 
perimental work is required to 
establish a method and _ pro- 
cedure that will guarantee 
homogeneous, solid metal in all 
parts of any given casting. 











Wherever possible a sample casting 
is made, with the gates and risers ar- 
ranged according to the best method 
suggested by experience. This experi- 
mental casting then is sawed apart 
at one Or more points where shrink- 
age might be suspected. If no defect 
is found the pattern is passed for pro- 
duction and a record is made of the 
pertinent details, including position 
and height of the gates and risers. 
If the casting shows a defect or de- 
fects, the details of mold construction 
are changed as often as necessary un 
til a satisfactory casting is produced. 
Details of all changes are entered on 
the original record. The case history 
of several typical castings shown in 
the accompanying illustrations covers 
many interesting operations. 

The casting shown in Fig. 230 origi- 


BY PAT DWYER 


nally was made quite satisfactorily in 
the malleable foundry. The pattern 
then was sent to the steel foundry 
with a rush order for six castings. 
The mold was gated at G and jointed 
along the line JJ. <A 4-inch diameter 
riser was placed on each of the bosses 
A, B and C and a 3 x 4 x 9-inch riser 
placed on D. Two large horseshoe 
nails projected into the mold at F and 
six small nails at FE. Shrink holes 
were found under the risers A, B and 
cc 


Case Reports Filed 


In a second attempt, 10 large horse- 
shoe nails were placed under the risers 
at A and (. Two 80-penny spikes and 
four large horseshoe nails were placed 
under the riser B. These castings ap- 
peared to be quite solid, but shrink 
holes were found when the boss B was 
drilled. This information was filed 
with the case report and a _ recom- 
mendation added to increase the diam 
eter of boss B to permit the use of a 
larger riser on any subsequent cast 
ings. This was one of the instances 
illustrating the old saying “More hur 
ry, less speed.” 

In the experimental stage the cast- 
ing shown in Fig. 231 proved defec- 
tive through a number of contribu 
tory causes. It was molded in the po 
sition shown in the illustration with 
the parting line at JJJ. The metal 
entered through a single gate at B. 
A single riser 3 inches diameter and 
6 inches high was placed at A. Flat 
chills were laid up against the bosses 
EE near the bottom of the mold. 

This casting also presented a satis 
factory appearance until the bosses CC 
were milled and drilled. Large cavi- 
ties were disclosed in these bosses. In 
stead of serving any useful purpose 
at the bottom the chill actually pre- 
vented the riser from functioning in 
what might be termed the second leg 
of the casting. The metal solidified 
in the vicinity of the chills and con- 
sequently when the right leg of the 
casting commenced to shrink it drew 
metal away from the highest point, 
the boss C. 

In the second attempt the chills 
were omitted at FE and the riser was 

(Continued on page 38) 
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The “Izod” test 


ELIMINATES 





TEMPER 


EMBRITTLEMENT IN STEEL 


Embrittlement is the bugaboo of high-temperature 
steels, and the cause of much trouble when drawing 
other constructional steels. It can be conquered! A 
small amount of Molybdenum will retard temper em- 
brittlement, while a .75% addition will completely 
eliminate this dangerous trouble. 

The following comparison of two similar steels, with 
and without “Moly,” shows the effects of this extraor- 
dinary alloy when one sample is cooled slowly and 
another water-quenched after tempering at 1150° for 
two hours: 


Analysis Impact (foot pounds) 
Cc Mn Mo Cooledinwater Cooled slowly 
36 2.24 Nil 74 + 
20 2.30 .o2 59 50 
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In high-temperature installations, a similar condition 
is often encountered. Why take a chance when the 
difficulty is so easily and economically overcome? 
Molybdenum is one of the greatest discoveries in 
alloy history. Its many-sided qualities for improving 
steel and iron have excited the wonder of the engineer- 
ing and metallurgical world. Resistance to fatigue. 
shock, creep, abrasion, corrosion and temper embrittle- 
ment has definitely been increased under Moly for- 
mulae repeatedly tested and proved in service. 
Machinability of heat-treated steels is economically 
increased without loss of strength or other essential 
qualities. Write for our latest book on Molybdenum. 
Discuss your alloy problems with our modern experi- 
mental laboratory and engineering service. Climax 
Molybdenum Company, 295 Madison Ave., New York. 


o-lyb-den-um 





(Continued from page so) 


expanded across the dry sand core A 
to cover the second leg of the cast 
ing Under this methed the casting 
was perfectly satisfactory and no fui 
ther trouble has been experienced 

\ considerable amount of stubborn 
hrinkage trouble was experienced in 
ecuring a Satisfactory casting trom 
the pattern shown in Fig. 232 The 
logical place for a riser, so far as feed 
ing purpose Is concerned, is on top 
of the part B. However, the foundry- 
man naturally hesitated in placing a 
large riser on this curved surface on 
account of the extra labor that would 
be involved in cutting and grinding. 
The mold was made in green sand 
with the joint line as indicated at JJ/ 
inches diameter were 


Side risers 4 
Sand C. A ‘e-ineh chill 


placed near / 
rod was placed in the center of the 
end bosses D and the metal was poured 
down through the side riser at (. In 
the machine shop shrinkage was tound 
at B 

In the second attempt the Same pro 
cedure as at first was adopted with the 
exception that a gate channel was cut to 
connect risers Band (. This introduced 
hot metal into both risers simultane 
ously, instead of filling riser PB with 
metal that had 
mold. Apparently the slight difference 


flowed through the 
in temperature secured in this man 
ner was sufficient to eliminate the 
hrinkage trouble encountered forme 
iy 
Casting Apparently Solid 

The casting shown in Fig. 233 had 
been an almost constant source ot 
trouble for several years through the 
appearance of either shrinkage or gas 
cavities The casting was molded in 
a green sand drag with a dry cope 
and jointed as shown at JJ. A large 
gate was cut at / and a large riset 
over the top of the casting at A. 
Horseshoe nails were inserted at boss 
i} and lugs ©, D, AK and P, in both 
cope and drag. Small vents known as 
whistlers were taken from the pads 
(, D, K and P. 

In Outward appearance the castings 


were solid leaving the cleaning room, 





‘ . . 
Castings Rejected 
(Six Month Period) 
By Weight in Per Cent of 2.85 Vet 
Cent Rejected in Machine Shops 
(“ause 
l Shrinkage holes 36.66 
2 Blowholes and porosity 10.10 
3 Dirt and slag 14.27 
} Cracks uncovered (shrink 
age mostly) 13.78 
) Machined wrong 12.01 
6 Pattern shop faults 1.61 
7 Core set wrong 1.74 
\ Cold metal 1.22 
% Grinding (cleaning room) 1.16 
10 Miscellaneous (mostly et! 
gineering faults) 1.26 
11 Shifted O.S8Y 
12 Burning off (cleaning room) 0.48 
13 Broken in handling 0.45 
14 Core wrong 0.74 
15 Crushed mold 0.63 
100.00 











but in the machine shop shrinks and 
blow holes were found in the boss 
Obviously the gate at HE 


The first change 


and pads 
was not satisfactory. 
in method included the same type otf 
cope and drag with gate at J in drag 
only, risers at A, C and A, chill nails 
under the riser at A and C€C and in 
boss B. 

These castings showed a shrinkage 
cavity in the pads A and (C, because 
the metal in the small riser necks 
solidified prematurely. In the second 
attempt and the one that finally pro- 
duced sound castings, the only change 
from the preceding method included 
a gate or trough cut in the top side 
of the cope connecting the two small 
risers over A and C with the large 
The metal flowing up 
the large riser ran 


riser over A, 

freely through 
through this trough and fell into the 
small risers A and C thus furnishing 
relatively hot metal to feed these sec 
tions. 

An example of a casting which 
caused trouble through faulty pattern 
design is shown in Fig. 23 The boss 
A has sharply tapered sides and the 
finish allowance follows the same tap- 
er. To feed the casting through the 


gate at this point it was necessary to 





cut the gate practically to the same 


diameter as the boss No mark was 
left for the grinders and burners and 
as a result many castings were shipped 
with too much stock ground off the 
tace of the boss. This was remedied 
by bringing the finish 
Straight out to parallel the boss axis 


allowance 


Experience with the casting shown 
in Fig. 235 indicate that blowholes are 
more prevalent than shrinks in small 
casings. The castings were molded in 
green sand and jointed on line JJ. A 
f-inch riser 9 inches high was placed 
over A, a 3 x 56-inch riser 9 inches high 
over B, one horseshoe nail at D and a 
single gate at ( In many of these 
castings a blow hole was found in the 
small boss 2). Apparently a small vol- 
ume of air, steam or gas was pocketed 
at this end. The sand may have been 
a little damper than usual or the met 
al might have been cold. The trouble 
was intermittent, but to be on the 
safe side a small riser was placed ove 
this end and no further trouble was 
encountered. 

Risers were necessary On bosses B 
and © and on trunnion /P) to secure 
the solid casting shown in Fig. 236 
As with casting Fig. 234 no mark was 
left to show the junction of the rise 
with the trunnion D. Out of one ship 
nent of 150 castings, 36 were tound 
to have been ground too low. No 
change was feasible in the molding 
method, but a note was filed with the 
Each time the pattern 
foundry the burners 


pattern card 
comes into the 
grinders, chipping room foreman and 
inspectors are warned of the dange 
of burning Or grinding this riser too 
close to the trunnion 


Co-operation Needed 


Unwillingness of the machine shop 
to cooperate through the removal otf 
a little extra metal caused delay and 
trouble on the casting shown in Fig 
237. This blank gear quadrant was 
gated at D and jointed at JJ and was 
provided with three risers, one 9-inch 
diameter at A, one 5-inch diameter at 
Bi} and one 4x 7 inches at (. All risers 
9 inches high. A shrink under riser B 

(Concluded on page 41) 











F/G. 230 





F716. 231 














FIG. 232 





ss 


hig. 230—Casting weight 32) pounds, 
boss. Fig. 


shrinkage in boss B. Pig. 231—Proper position of riser climinated shrinkage in 
232—Connection of side risers B and C allowed hot metal to feed B and thus prevent shrinkage 
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(Concluded from page 38) 
in the first casting was prevented in 
subsequent castings by placing five 
nails under the riser. 

In cutting the teeth 30 per cent of 
the castings were found defective in 
the area under the riser (. If it had 
been permissible to pad the riser C in 
over the web it is probable that this 
defect would not have developed. In 
replacing the defective castings the 
blank for the gear teeth was padded 
on the outside below the riser. These 
castings also showed small shrink 
holes but were welded and used. In 
a third attempt nails were placed in 
the affected area. While admitting 
that this is not good practice, still it 
is the best devised so far 
since permission cannot be secured to 


solution 


pad on the inside. 

An unusually large and unexpected 
gas or steam cavity was found in the 
casting shown in Fig. 238 even though 

taken 
prevent 


precaution had been 


gate and risers to 


ample 
through 
shrinkage. The first lot of castings 
were made in green sand molds joint- 
ed at JJ and gated at F' on the joint. 
A 3-inch riser was placed on B, D and 
BE. Three small chill nails were placed 
in the bosses B, and D, under the core. 
Many castings made in this man- 
ner apparently were perfectly sound, 
but in one lot large blowholes were 
discovered while milling the bosses B, 
and D, which had been located in the 
bottom of the mold and chilled and 
therefore, presumably, immune to de- 
fects of that character. The arm @ 
was sawed apart in three places and 
it was found that the cavity extended 
the full length from boss B, to boss D, 


In fact the arm was a mere shell with 
a wall thickness varying from 1/16 to 
%-inch in thickness. 

Apparently the mold was damper 
than usual and the extra amount of 
steam generated was trapped in the 
lower part of the mold by the metal 
which solidified just above it. To an- 
ticipate and prevent this form of de 
fect, certain changes were made in the 
molding method. 


Provide Vent Passage 


The gate at F on the joint was 
changed to a gate at A in the short 
arm in the drag. The three 3-inch 
risers on B, D and E 
same. An \-inch whistler was pierced 


through the core from boss D, to D, 


remained the 


and a small riser was formed in the 
core between boss B, to boss B,. Three 
small chill nails were placed in the 
bottom of boss B, and boss J), The 
object of these changes of course was 
to introduce the metal so that the 
mold would fill from the bottom Also 
to provide a free exit for any gas or 
steam that might accumulate in any 
part of the mold cavity. 

As a final example in this particular 
group the casting shown in Fig. 239 is 
presented as typical of many which 
are rejected before a method finally 
was discovered and applied to produce 
consistently solid castings. The de 
sign of the casting was faulty from a 
foundryman’s 
the production of a sound casting is 


viewpoint, insofar as 
concerned. The bosses are too heavy 
as compared to the thickness of the 
metal in the arms, or, to transpose the 
comparison, the arms are too thin in 
relation to the thickness of the bosses 


In the original method the pattern 
was jointed on the center line and 
was gated at A, and fed through a 4 
inch sprue 9 inches high A %%-inch 
chill rod passed through the center 
of the bosses BB and an ‘%-inch 
whistler was designed to allow the 
escape of gas and steam from these 
bosses. 

Blowholes were found in the bosses 
Apparently the metal in the arms Y} 
solidified before the gas or 
pocketed in the bosses BB could be 


steam 


forced out through the whistlers. The 
thickness of the arms was increased 
from 7/16 to 9/16-inch and while these 
castings showed a slight improvement, 
they were not solid. The same meth 
od was employed in making succeed 
ing molds with the exception that the 
size of the whistlers was increased to 
14-inch Acting on the theory that in 
creased pressure might force the air 
out more rapidly and also hold the 
metal up in the bosses until the arms 
solidified, the sprue was raised from 
® to 15 inches. This change produced 
the desired result Out of a shipment 
of 200 castings none was rejected and 
only six required minor 
pair 


welding re 


This is the fifty-third of a series of 
articles dealing with the various types 
of gates and risers used in the foundry 
industry The fifty-fourth installment 
will appear in an early issu THe 
EDITORS 


Moves Detroit Office 
Chain Belt Co., 
moved its Detroit office to 5169 Martin 


Milwaukee, has 


avenue, adjacent to its warehouse 


C. E. Martin is in charge 
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Figs. 233 to 239—Illustrating various types of comparatively small intricate castings in which a change of gates, risers 
and chills was required to secure solid metal throughout the entire structure 
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Steel Castings for Boulder Dam 


(Concluded from page 17) 


proper relative positions Mold 
space between the outer ends of the 
cores and the mold face was stuffed 
with waste to prevent sand, dust or 
other foreign material from falling 
into the cavity while the molders 
were setting the remainder of the 
cores, 

Short cores C were placed on the 
flat cores B with the outer faces co 
inciding to form continuations of the 
ribs These were followed by the 
chamber cores ) with the outer ends 
resting on the flat cores B and the 
inner ends resting on stud chaplets 
supported on the cores CC. The curved 
outer ends coincided with a similat 
line on the supporting cores, while the 
inner ends were adjusted by a slight 
manipulation of the chaplets to insure 
a circle concentric with the spindle 


Cope Rested in Cores 


Four segment cores F' Fig. 5 com 
pleted the assembly. The shoulder on 
these cores rested upon the upper flat 
tace of cores ). The smaller part oft 
the core completely filled the space 
immediately above the center core, EF. 
while the outer wall formed a con 
tinuation of the outer wall of cores D 
to a point flush with the top of the 
upper cheek, Thus when the cope 
finally was lowered into place, the 
face rested on these cores and effec- 


tually anchored the assemblage 


Typical construction of a corebox 
also the method employed for rein 
forcing the sand to produce a core 
accurate in size and shape are shown 
in Fig. 6. Two pairs of lifting hooks 
are incorporated in the core—one 
pair for lifting the dried core from 
the plate, the other pair for lifting 
it into the mold after it has been 
rolled through an angle of 90 de 
grees After the sand has been 
rammed to the top of the corebox, 
the surface is scraped to a true plane 
with a straightedge resting on the 
Bolts in the 
ends then are taken out and the 


upper face of the box, 


sides and ends of the coreboyx are re- 
moved from the core, 

The relief 
Fig, 7 and weighing 


valve body shown in 
52,480 pounds 
was molded and cast in the position 
shown In a three part flask the 
drag extended up to the central part 
ing line, The cheek formed that part 
of the outer wall of the mold be 
tween the central parting line and 
the top of the upper flange The 
lower face of the cope rested upon 
the upright part of the core and up 
on the horizontal side print and an 
chored it firmly in place 

The core was made and dried in 
eight sections and afterward assem 
bled in the mold The four lower 


sections rested in the bottom and 
side prints with the flat upper face 
flush with the joint line of the drag. 
The four upper sections then were 
lowered into place with outer edges 
coinciding all the way around, The 
cheek then was lowered into posi 
tion, followed by the after 
which the flask was clamped securely 
Openings for 
upper flange 


cope, 


at both parting lines, 
the risers above the 
were continued below the flange as 
far as the top of the curved part of 
the body proper to insure a thor 
ough feeding of this part and the 
guide for the piston which increased 
the thickness of metal in this part of 
the casting 

The work on each of the relief 
castings ex- 


valve and diaphragm 


tended over a period of 2 weeks. 
Making and drying the mold and 
cores occupied the first week. On 
the following Monday and Tuesday 
the mold was cored and assembled 
and on Wednesday it was cast. On 
Friday the casting was lifted out of 
the pit and taken to the cleaning de- 
partment and the pit was prepared 
for the reception of the next mold, 


Exhibition Stimulates 
Early Interest 
(Concluded from page 18) 


either presented papers at the tech 


nical meetings or took an active 
part in the discussions, so that a 
greater interchange of valuable in 
formation was made possible An 
American tour has been arranged, as 
previously announced in THr Founp 


RY, and important European’ found 
rymen now are signifying their in 
tention of being included in the 
party which will visit this country 
for the tour and the congress Un 
doubtedly the international features 
will increase the attendance at Phil 
adelphia 

The exhibition halls at Vhiladel 
phia offer excellent facilities for the 
show, The exhibit hall, shown at 
the left in the accompanying illus 
tration, is on the ground floor of the 
city’s new auditorium and conven 
tion hall The exhibit hall in the 
Commercial Museum building, shown 
at the right in the illustration, also 
is on the ground floor Space on 
either side of the aisle in the build 
ing housing the permanent exhibits 
of the museum, which connects the 
two exhibit buildings, will be used 
for noncommercial and educational 
foundry 


exhibits for the industry 


Splendid accommodations for tech 





nical meetings are provided in the 


new auditorium. 

Philadelphia foundrymen are or 
ganizing to welcome the visitors at 
the congress and convention. The 
following committee chairmen have 
been appointed and the complete 
committee personnel will be an 
nounced later General chairman, 
C. Walter Yost, Reading Iron Co.; 
Reception committee, B. H. Johnson 
R. D. Wood & Co.; Plant Visitation 


committee, W. B. Coleman, W I} 


Coleman & Co.; Hotel committee, 
Frank Devine, Philadelphia cham 
ber of commerce; Transportation 


committee, H. L.. Henszey, Carbo 
rundum Co.; Publicity 
Thomas D Richter, 

chamber of commerce: Ladies Re 
ception committee, Mrs. B. H. John 
son: Golf committee, Laird U. Park, 
Park & Williams, Inc.: 
officio of all 


committee, 
Philadelphia 


member ex 
Earl S 
Philadelphia 
Foundrymen’s association, 


committees, 


Sparks, secretary, 


Nonferrous Industry 
Presents Budget for Code 


The nonferrous foundry industry pro 
poses to collect for the expenses of for 
mulating and putting into effect and 
administering the code of fair compe 
tition from July 25, 1933, to Jan. 1, 
1934, totaling $5000 and the cost of 
code administration from Jan. 1 to 
June 1, 1934, totaling $19,200 

An initial assessment against each 
member based on his average monthly 
output for the first 6 months of 1933 


is proposed as follows: 10,000 pounds 


or less, $10: 10,000 to 25,000, $25 


25,000 to 100,000, $50: 100,000 to 250, 


00, $75, and in excess of $250,000, $100 

An assessment for the first quarte! 
of 1934 against each member of one 
fouvth of a cent per man hour for his 
total man hours for the months of 
October, November and December, 
1933, no contribution to be less than 
$12.50, also is provided. 

To cover the formulative period last 
vear another one-fourth of a cent pe! 
man hour worked during July, August 


> 


and September, 1933, is to be levied 


Wins Awards 

Two advertisements of a series ap 
recently in Tu! FouNDRY 
were awarded honors at the thir 
teenth annual exhibition of the Art 
Directors’ club in New York. These 
advertisements were for the Climax 
Molybdenum Ca., New York, and 


won awards for art work and for lay 


pearing 


out of a complete advertisement, The 
advertising was prepared by N. W 
Ayer & Son Ine., Philadelphia, with 
Alexey Brodovitch, artist, and Nel 
son Gruppo, art director 


Tuk Founpry June, 1934 
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With 
ith 
| WHEELABRATOR 
There is no method of abrasive cleaning which can 
approach the low cost production possible with th 
American Airless WHEELABRATOR. The WHEEI 
ABRATOR entirely eliminates compressed air —thy 
most costly part of sand or shot blasting 
The American Tum Blast illustrated requires from 
100 HP to 125 HP when operated with compressed air 
| Equipped with the Airless WHEELABRATOR not over 
15 HP is required —a saving of 85 HP to 110 HIP as long 
Actual installation of a WHEELABRATOR Tum Blast as the equipment is in operation, 
In addition, the work is cleaned faster and better The 
WHEELABRATOR is 25 to 40°, more effective than 
sand or shot blasting. In 6 to 12 minutes, loads up to 
1200 Ibs. are being thoroughly cleaned 
Phe proof of these facts are borne out in repeat orders, 
One automobile company operates tive WHITEELA- 
BRATORS Another uses three \ large steel and 
malleable foundry has purchased three units after the 
first installation. 
You cannot afford to neglect investigating this new 
revolutionary method of cleaning. Complete details 
will be sent without the slightest obligation Writs 
today 
y THE AME RICAN MOLDER 


THE AMERICAN FOUNDRY EQUIPMENT COMPANY 


MISHAWAKA, INDIANA 


505 BYRKIT AVENUE 
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Steel Founders Laud NRA Effects 


(Continued from page 19) 


certain classification to a given cast- 
ing, while a competitor, through mis- 
understanding or less laudable mo- 
tive, would use a different classifica- 
tion and thus cut the price. The 
Steel Founders’ society reviewed the 
entire schedule structure, developed 
standards and clearly defined and 
classified all cast steel products. 

At the same time, the code provi- 
sion permitting reporting of open 
prices with a waiting period prior to 
revision of filed prices, served to dis- 
courage precipitate cutting under 
buyers’ pressure. No radical advance 
in prices resulted from this revision 
and standardization, coupled with 
open pricing, as will be noted from 
Table Il 

This tabulation indicated that there 
has been an inerease of only 10.2 per 
cent in the selling prices of steel 
castings since the application of the 
code At the same time, due to in- 
creased wages, previously discussed, 
and higher cost of metals and mate- 
rials, costs have increased 14.2 per 
cent between July 1933 and March 
1934 While the price level has ad- 
vanced it has not served to cover the 
advance in labor and still is approxi- 
mately 13 per cent lower than in 
1926. 

A point which is not always taken 
into consideration by the consumers’ 
spokesmen and_ professional price 
busters is that steel castings and in 
fact all products cannot be inordi 
nately increased in price due to the 
competition always present from the 
products of other industries. 

The report concludes with an out 
line of its administrative procedure 
under which code authority member- 
ship of eight is shown to give repre- 
to five firms definitely 
classified as small units. As Col. 
Baker affirms, the industry ‘‘wants its 
code and is resolved to endeavor to 
administer it in a way that will justi 
fy its perpetuation.” 


sentation 


Book Review 


Transactions of the American 
Foundrymen's Association, edited by 
Robert E. Kennedy, cloth, 608 pages, 
published by the A.F.A. and supplied 
to members for $2 and nonmembers 
for $6. 


This volume contains a summary 
of the proceedings of the 37th an- 
nual meeting of the association held 
in Chicago, June, 1933; a report of 
the annual meeting held 
during the convention: minutes of 
the various meetings of the boards 
of directors held during the year; 
and the by-laws of the association 
with revisions which were approved 


business 


44 


by the membership on Feb. 8, 1934. 

The major portion of the book is 
devoted to the technical papers on 
a wide variety of foundry subjects 
which were presented at the annual 
meeting. A complete report of the 
oral and written discussion follows 
each paper. Other valuable infor- 
mation presented includes reports of 
committees and joint committees; 
and a symposium on tests and spec- 
ifications of cast iron 


Code Authority 
Requests Exemptions 
(Concluded from page 27) 


by the code authority and it may be 
necessary to hire field men to ascer- 
tain costs in various branches and dis- 
tricts of the industry. He felt that 
while the code authority had only 
allocated $10,000 for that work that 
it would really require more at some 
future time. 

“Up to the present time,’’ said Mr. 
Halsted, ‘‘644 have re 
ported total tonnage of 566,000 tons 
produced in 1933 representing a value 


of $46,000,000, 


companies 


Since most of the 
large producers already have reported 
we expect the balance to bring the 
total up to approximately 860,000 
tons. The figures indicate that this 
total business will average about $790 
per ton representing total dollar sales 
of approximately $56,000,000. Onan 
annual basis two tenths of one per 
cent applied to fifty-six million dol- 
lars of sales will produce $112,000, 
approximately the amount of the 
budget. Following the approval of 
the budget and method of assessment 
by the administrator, we plan to 
make a quarterly assessment on all 
members of the industry at the rate 
of % of 2/10 of 1 per cent, which 
will amount to 50 cents on one thous 
and dollars of sales." 

The matter has been taken under 
advisement by NRA officials and ques- 
tions asked by NRA representatives 
did not seem to be antagonistic to the 
changes asked by the code authority 


Discusses Sand 
Problems at Philadelphia 


Harry W 
United States Radiator Corp., Detroit, 
spoke on “Preparing Sand for Mold- 
ing” at the meeting of the Philadel 
phia Foundrymen’s association held 
May 9% at the Broadwood hotel, Phila 
delphia. In discussing the subject, 
Mr. Dietert presented information on 
the following factors: Blending, tem- 


Dietert, chief engineer, 





pering, mixing, aeration, flowability, 
sea coal facing, expansion of molding 
sand, mold depth, mold permeability 
and ramming. 

Members of the Philadelphia asso- 
ciation visited the Philadelphia navy 
yard on May 16 to inspect the foundry 
department 


Club Becomes Chicago 
Section of A. F. A. 


Board of directors of the American 
Foundrymen’s association has ap- 
proved the petition of the Chicago 
Foundrymen’s club that it be made the 
Chicago section, American Foundry- 
men’s association, and charter No. 1 
is to be issued shortly. At the month- 
ly meeting of the Chicago Foundry- 
men’s club, held May 8 at the Great 
Northern hotel, directors were author- 
ized to dissolve that organization. 

“Permanent Mold Castings and Spe- 
cial Alloy Irons for Automobile Pro- 
duction” provided the topic for techni- 
cal discussion at the May meeting, 
with Fred Walls, Eaton-Erb Foundry 
Co., Vassar, Mich., the guest speaker. 
Mr. Walls described the process of 
casting by the permanent mold proc- 
ess, with details on the types of cast- 
ings made and their physical proper- 
ties. Further improvement in products 
obtained from this process is anticl- 
pated with the perfection of closer 
control of mold and metal tempera- 
tures. The speaker also discussed 
briefly the types of alloy irons now 
being employed in casting various 
automotive parts, such as crankshafts 
and brake linings 


Cleveland Firm 
Buvs Core Oil Business 


The Werner G. Smith Co., Cleve- 
land, recently acquired the core oil 
business, including formulas and un- 
contracts of the Spencer 
Sons Sales Corp., Buf- 
produced 


expired 
Kellogg & 
falo. Core oils formerly 
by Spencer Kellogg now will be man 
ufactured and sold by the Werner 
G. Smith Co. 


Eve Protection 
Discussed in Bulletin 


National Society for the Prevention 
of Blindness, Inc., 50 West Fiftieth 
street, New York, recently has pub- 
lished a bulletin on ‘‘Eye Protection 
in Industry’’ by Louis Resnick, direc- 
tor of industrial relations of the so- 
ciety. The bulletin also contains a 
self-appraisal form for safety engi 
neers and other executives concerned 
wieh the conservation of vision in in- 
dustry. The bulletin may be secured 
from the society for five cents. 
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GOO HOUSEKEEPING 


pre CENTRALIZED 
SHAKEOUT OPERATIONS 
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Link-Belt Conveyors Make For An 
Orderly Plant Arrangement 


Isolation of the shakeout operation can be 
easily and simply arranged for, through the use 
of Link-Belt conveyors for molds, castings, etc. 
Each plant presents an individual problem in 
this respect. Often relocation or rearrange- 
ment will accomplish much in the matter of 
“good housekeeping”, and Link-Belt engineers 
are ready to offer their experience to those 
interested in improving foundry conditions. 





LINK-BELT COMPANY 


CHICAGO PHILADELPHIA INDIANAPOLIS TORONTO 


Offices in principal citie 4916 


LINK-BELT 
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Duplexing Malleable Cast lron 


(Continued from page 26) 
unsuccessful have been 
made to operate with a slag while 
duplexing, It was felt that a better 
obtained, 


attempts 


carbon control could be 


also the energy and electrode con 


sumption would be somewhat lower 


due to the lesser amount of steel 
added 
When duplexing 95 tons per 


furnace the rate of in 
put is very high, about 5000 kilo 
while cold melting 4 tons 
input is only about 

When duplexing 
with a slag the heat is not 
ferred to the iron rapidly enough, re 
sulting in More 
over, it is very difficult to maintain 
a slag of the correct analysis and 
thickness, When cold melting, which 


is a batching process, this is not so 


hour per 


watts, 
per hour, the 
2R00 kilowatts 


trans- 


fused side walls, 


difficult. 

Samples of cupola iron are ana 
lyzed every 20 minutes and electric 
furnace iron every 2 hours. All raw 
materials are checked periodically 
for uniformity, Research is conduct 
time on certain 
require 


ed from time to 
phases of the process that 
it Control of eleetrie furnace iron 
temperature is obtained by the use 
of optical pyrometers, Two of these 
instruments are on hand at all times 
A third or master is kept in the lab 
oratory for checking the service in- 
struments to insure their accuracy. 
Every tap is read and the tempera 
ture is held as close to 2850 degrees 


as possible, 
Consumption Varies With Production 


consumption on the fur 

about 48-55 kilowatt 
hours per ton of iron on a 25-ton per 
furnace. 


energy 
naces runs 
hour production rate per 
Consumption varies with the produce 
tion, going down with a high pro 
duction rate and up with a low pro 
duction rate, Iron from the cupola 
is hotter with high production as it 
does not remain in the forehearths 
as long as it would with low produc- 
tion 

Pouring temperature has a 
marked effect upon the energy con 
While the heat content of 
temperatures 


sumption 
the iron at several 
above the melting point 
most a straight line when 


forms al 
plotted, 
the kilowatt-hour consumption goes 
up out of proportion to the increase 
in heat content due to the fact that 
the radiation losses increase as the 
difference in the fourth power of the 
absolute temperatures, For that rea 
son it is vital from a standpoint of 
economical operation to tap the fur 
naces at as low a temperature as is 
possible without producing scrap in 
the foundry, 


It is also economical to obtain 


46 





Continuous Melting 


HE duplexing process of 

melting is employed in some 
malleable foundries to provide 
metal continuously for convey- 
or lines and to produce metal 
with certain characteristics, The 
practices for manufacturing 
malleable castings outlined in 
this article were discussed by 
the author, who is assistant 
metallurgist, Saginaw Mallea- 
ble Iron Division, General Mo- 
tors Corp., Saginaw, Mich., at 
the recent foundry short course 
conducted by the mechanical 
engineering department of 
Michigan State College of Agri- 
culture and Applied Science at 
East Lansing, Mich. 











iron from the cupola as hot as pos 
sible as it reduces the amount oft 
superheat necessary, thus reducing 
the kilowatt-hour consumption, Cer- 
tain types of coke produce hotter iron 
than others, and it sometimes is 
economical to use a coke which gives 
a low cupola efficiency, but pro 
duces hotter iron, as the extra coke 
used is cheaper than electric energy 

Superheating the iron to rather 
high temperature (2950 to 3000 de 
Fahr.) decreases the time 


necessary for annealing. However, 


grees 


the additional cost for doing so, due 
to the increased energy consumption, 
higher demand, and lesser life of the 
refractories is entirely out of pro 
portion to the savings. Use of covered 
and insulated ladles for handling the 
iron permits the tapping temperature 
from the furnaces to be lowered con 
siderably over what it would be with 
open ladles which are not insulated. 

Insulating the electric furnace up 
to the present time has not proved 
very successful for the following rea 


sons. At present, the only inexpen- 


sive refractory capable of with 
standing temperature of 3000 de 
grees is silica brick. With normal 


operation, this material is near the 
If insula- 
tion is placed on the outside of the 


melting point at all times 


furnace, the 
inner face of the brick will rise, and 
the brick will fuse away until equi 
librium has_ been where 
the flow of heat through the walls 
brick is below the 


temperature on the 


reached 


is such that the 
fusion point. This condition is the 
same as it was before insulating, with 
the exception that the furnace struc 
ture has been weakened, and as re 
sult no good has been accomplished 
If instead of silica brick, a refractory 





could be used which has a consider- 
ably higher melting point, the insu- 
lation could be put on, Tempera- 
ture on the inner face of the brick 
would rise, but the brick would not 
fuse and heat would be saved. How 
ever, such refractories are exceed 
ingly expensive. 

With 
sumption the heat 


kilowatt-hour con 
distribution is 
kilowatt 


a 50 


somewhat as follows: 14 
hours are used to melt and super: 
heat the steel; 24 kilowatt-hours are 
used to superheat the iron, The bal 
ance is lost through radiation, con 
duction convection, electrical losses 
ete. A furnace efficiency of 
80 per cent is obtained, The power 


about 
factor on the furnaces is about 75 
per cent. This power factor together 
with the 
rected by a 
synchronous condenser, the correct 


plant load factor is cor 


3500 kilovolt-ampere 
ed overall factor being about 92-93 
per cent, 


Electrode Consumption Varies 


Electrode consumption runs be 
tween three and four pounds per 
ton of iron on a 25-ton an hour pro- 
duction per furnace. The consump 
tion will vary with the _ kilowatt- 
hour consumption, there being al 
most a direct relationship, Current 
density has a decided effect on the 
electrode consumption, high cur- 
rent densities causing high electrode 
consumption. To keep the current 
density low the input is held down 
and firing is done over as long 
periods as possible. With high cur 
rent densities, the electrodes must 
be kept close to the iron where there 
is more chance of solution in the 
iron than there would be if they 
were carried higher. 

Life of the electric furnace refrac 
tories is influenced to a great extent 
by operation of the furnace. High in 
puts tend to destroy the refractory. 
As previously stated, basic slag from 
the forehearth will flux the furnace 
lining and destroy it The average 
life of a top is 3000 tons, the side 
walls 4000 tons and the bottom in 
definite, bottoms being patched but 
not replaced. 

The cupola lining at the melting 
zone is repaired daily; further up in 
the shaft about once every 2 months 
Forehearths are patched once a week 
and relined once a month, 

Iron made by the duplexing pro- 
cess has a tensile strength of 48,000 
pounds, a_ yield point of 
335,000-37,000 pounds and an elong- 
ation of about 15 per cent. The iron 
machines readily and castings made 


52.000 


from it are exceptionally free from 
shrink 


Lawrence K. Cecil has been appoint- 
ed sales representative of the Coppus 
Engineering Corp., Worcester, Mass.. 
in the Oklahoma and Texas territories, 
with headquarters at 1531 East Thirty- 
fifth street, Tulsa, Okla. 
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. ° C R | B by the method descr . 
j > ) ljescribed by Saeger 
& tudies ast ec rass and Ash. in the bureau of standards 
Journal of Research, Vol. 8. No 1, 
1932. It included the determination of 


(Continued from page 23) 
the shrinkage (a) of the liquid metal, 









































Coupon from “immersed rucible” ages of duplicate determinations, us- (b) during solidification, and (c) in 
ingot—This method of obtaining a test ually on bars from the same heat. In the solid state. 
bar consists essentially in withdraw- most cases the tensile strengths of the The running properties of the alloy 
ing a sample of metal by a graphite duplicate bars agree within about were studied by the method described 
crucible submerged beneath the sur- 1,000 pounds per square inch (about by Saeger and Krynitsky Transaction 
face of the liquid metal, as illustrated plus or minus 3 per cent) although of the A. F. A. 1931, which consists es- 
in Fig. 6. In this method the tightly there were a few larger variations. In sentially in casting in a green sand 
closed crucible A, of known volume, such cases the higher values were ac mold a small spiral strip of uniform 
was immersed beneath the surface of cepted as being more authentic. Ob- parabolic cross-section. The length of 
served differences of less than 1000 the spiral is taken as an indication of 
pounds per square inch are probably the relative flowing properties of the 
not significant metal under the conditions used 
The shrinkage of the alloy from a For purposes of discussion the in 
16L temperature of 1315 degrees Cent vestigation may be divided into 
C) VIRGIN METAL Z whicl xceeded > g ; . the grees “nts 
e lich exceeded the highest pouring parts, (1) the properties of the alloy 
be Zz REMELT METAL temperature used, 1260 degrees Cent., made from virgin metal and from re 
Z ia TY to room temperature was determined melted metal, and (2) the effects of 
= y J) 
< | 
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Fig. 13—Running properties of red 
brass cast in green sand molds 


the metal. The top - was then raised 
by the rod C and the crucible filled. 
The cover then was replaced and the 
crucible containing the sample of 
metal removed, placed in a dry sand 
mold and allowed to cool to room tem 
perature. The ingot was used to de- 
termine shrinkage as well as in other 
tests The method permitted the 
sampling of any heat without con- 
tamination that may be caused by the 
moisture of sand molds. The gassing 
of metals and the possible source of 
such contamination are of interest to 
the foundry industry. The method also 
permitted a comparison between 
metal as ordinarily cast and the same 
metal that was not subjected to pour- 
ing and to mold conditions. Immersed- 
crucible samples were taken from each 
crucible of metal before the othe: 
forms of test bars were cast. The 
ingot thus obtained was used to fur- 
nish data on the shrinkage of the 
liquid metal, after which it was ma- 
chined to a conventional test specimen, 

The tensile properties were deter- 
mined with an Amsler universal test- 
ing machine of 50,000-pounds capacity, 
the load being applied uniformly with 
a rate of travel of the moving head of 
0.l-inch per minute. The test speci- 





men was 0.505-inch in diameter, with . 
threaded pone and a 2inch gage Fig. 14—Microstructure of test bars of virgin metal, x100. etched, a, ingot 
‘ : 2 i - gi »b . > . . ’ > 205 ’ ’ 
ane obtained by immersion crucible method at 1205 degrees Cent. a’, same at 1260. 
b, end-gate bar cast in sand to size, poured at 1205. b’, same at 1260. c, end- 
The reported results are the aver- gate sand cast bar machined to size, poured at 1205. c’, same at 1260 
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small percentages of 


on these properties 


Data obtained fo 


strength are presented 


each type of test bar, 


sile strengths were 


ing temperatures ol 
degrees Cent. A marked 


Sile strength was 


machined sand-cast 


at 1260 degrees Cent 
beneficial skin effect 
specimens was observed 
bars cast at 1260 degrees Cent. 

On the basis of tensile strength, the 
various types of test 
be arranged in three groups. The high- 


est tensile strength 


specimens cut from 
ingots. Next in orde) 
from the ingots made by the immersed- 
crucible method. The 


except those cast to 


hig. 15—Microstructure 
sand cast bar, ‘-inch web, poured at 
cast bar, 3/16-inch web, poured at 

bar, '-inch web, poured at 


See Uy ek 
Qa f Beet 
virgin metal, x.100, etched. d, fin-gate 
1205. dd’, same at 1260. e, fin-gate sand 





formly lower in tensile strength. No 
significant differences were noted be- 
tween the virgin and the remelted 
metal in the same form of test bar 

Brinell hardness determinations 
were made on one of two parallel flat 
faces, %-inch in width, machined on 
the sides of the threaded portions of 
the broken test specimen. Each result 
shown in Fig. 9 is the average of three 
determinations, The results for brinell 
hardness show the same general trend 
as do the corresponding values fo 
tensile strength 

The determination of electrical re- 
sistivity was made on the specimens 
used subsequently for tensile tests 
These determination® were made by 
Dr. J. L. Thomas, associate physicist, 
bureau of standards according to the 
procedure recommended by the Ameri- 
can Society for Testing Materials. The 
results, presented graphically in Fig 


: 
oA 


same at 1260, f, fin-gate sand cast 
1205. tf, same at 1260 





Exchange Paper 


ESULTS of an investigation 

sponsored by the Non-Fer- 
rous Ingot Metal institute at 
the bureau of standards to col- 
lect data to be used in the sim- 
plification of the number of 
compositions of copper-base in- 
got metals are presented = in 
this article. The second phase 
of the work, in which the sep- 
arate effects of sulphur and iron 
were studied, will be present- 
ed in an early issue, The arti- 
cles are from the annual ex- 
change paper of the American 
Foundrymen’s association to 
the Institute of British Foun- 
drymen, The author is physi- 
cist, United States bureau of 
standards, Washington. 








10 show that the specimens having su- 
perior tensile strength and hardness 
invariably had lower resistivities. The 
resistivity increased decidedly as the 
pouring temperature was increased 
above 1150 degrees Cent. This change 
in resistivity was more uniform fo! 
the remelted metal than for the virgin 
metal 

Density was determined on the ends 
of the broken tensile test specimens 
by the conventional method of dis 
placement of water. The results are 
given in Fig. 11. No marked diffe 
ences in density between the virgin 
metal and the remelted metal were 
found All of the sand-cast bars 
showed a decided decrease in density 
as the pouring temperature was in- 
creased The densities of specimens 
from the chilled ingots which were 
uniformly higher than those of the 
sand-cast bars, were independent ot 
pouring temperature. The density of 
specimens obtained by the immersed 
crucible method for pouring tempera 
tures of 1205 degrees Cent. and above, 
was intermediate between the corre- 
sponding values for the chilled ingot 
and the sand-cast bars. The maximum 
density was obtained in practically all 
cases with a pouring temperature of 
1095 degrees Cent 

The shrinkage of the liquid metal 
(E-D, Fig. 7) expressed in terms of 
the changes in specific volume was 
determined by the immersed-crucible 
method. Data on the shrinkage of the 
C-A, Fig. 7) were ob 


solid metal 
tained by direct observations of the 
change in length with change in tem 
perature of a special sind-cast re 
tangular bat To determine the 
shrinkage during solidification (D-C, 
Fig. 7), it was necessary to determine 
the solidus, C, and the liquidus, DPD, fou 
this alloy. By thermal analysis, an 
average value of 840 degrees Cent. was 


obtained for the liquidus and of 1000 


(Concluded o pad 5?) 
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SUBMIT YOUR 
DUST PROBLEMS 
TO BLAW-KNOX 


solution 
































powder 
ee 
Whole wheat milling 
General Electric Company 
For collecting asbestos dust 
Gold Dust Corporation 
Recovery Work 
Gold Dust Corporation...... 
Recovery Work. 
Hillman Coal & Coke Company 
Two instaliations—dry cleaning coal 
Hoffman Beverage Company 
Malt dust 
Jeffrey Manufacturing Company 
Grinding bituminous coal 








Johns-Manville Corporation 
Two installations on rock woo! 

Kimbalton Lime Co... 
Lime dust. 

G. Krueger Brewing Company 
Grain chaft 

J. W. Mortell Company 
Charcoal dust 

Muskegon Piston Ring Co. 
Grinder dust 


National Tube Company 
For grinding and sanding machines 


BLAW- KNOX COMPANY 
Farmers Bank Building . Pittsburgh, Pa. 
Offices in Principal Cities 


Aluminum Company of America 
Three instaliations—collecting aluminum flake or bronzing 


DUST 
LLECTIORS 


BLAW-KNOX 
The Original 


STEEL FRAMED BAG 


DUST COLLECTORS 
are used by 


Logans Ferry, Pa, 


Brooklyn, N. Y. 
Bridgeport, Conn. 
.. Baltimore, Md. 
.... St. Louis, Mo. 
Jerome, Pa. 
Newark, N. J. 
Columbus, Ohio 
Alexandria, Ind. 
Shawsville, Va. 
Newark, N. J. 
Kankakee, Ill. 
Muskegon, Mich. 


Ellwood City, Pa. 








































Norfolk Navy Yard Portsmouth, Va. 


Foundry shakeout 


Perfect Circle Company...... Hagerstown, Ind. 


Grinding piston rings 


Perfect Circle Company Tipton, Ind. 


Grinder dust 


Peter Cailler-Kohler Swiss Chocolate Co., Inc 
Fulton, N. Y. 


Handling Cocoa dust 


Philadelphiad Reading Coal&lronCo., Philadelphia, Pa. 


(St. Nicholas Breaker) Two instaliations—handling anthracite 
coal 


Picone Brothers Asphalt Plant Brooklyn, N. Y. 


Two installations—removing mineral dust from stack 


Ralston-Purina Co. Lafayette, Ind. 


Feed 


Raybestos-Manhattan Passaic, N. J. 


Brake lining 

Richmond Brewing Company Richmond, Ind. 
Malt dust 

Sonoco Products Company Hartsville, S. C. 
Collecting paper dust 

Standard Silica Company 
Silica sand 


Ottawa. Ill. 

Tyer Rubber Company Andover, Mass. 
Recovery of taic dust 

The United Piece Dye Works 
Tin oxide 

United States Tire Co. 


Two installations —collection from mixers 


Lodi, N. Y. 
Indianapolis, Ind. 
Universal Atlas Cement Company Universal, Pa. 

Collection in cement plant 
Victor Chemical Company Chicago, Ill. 
Pigment 
Whitehall Cement Company 


Collection in cement plant 


Cementon, Pa. 


And many others 





STEEL FRAMED BAG DUST COLLECTORS 


June, 1934 





nage OO) 

The dit 
volumes 
tempera- 
tures is designated as the shrinkage ol 
solidification No differ- 


inkage were observed be- 


Concinuded rom 


degrees Cent. for the solidus 


erence between the specific 


corresponding to these two 
significant 
ences in shi 
metal 


made from virgin 


metal. 


tween allovs 
nd trom remelted 


However, there was observed, in the 


determination of the linear shrink 
age of the solid metal, a definite expan 
sion at a temperature just below the 
This is shown in Fig. 7 by the 


portion of the curve H-B. To determine 


solidus 


not this expansion was the 
trom 


whetner o1 


esult of gassing of the metal 


the charcoal which formed a part ot 
the protecting covering used in the 
ordinary procedure, charges were 
elted in the induction furnace, and 


h a gas-fired turnace with a_ protec- 


ve covering of fused sodium carbon- 


e The 


erved in all cases, for remelted metal 


sume phenomenon was oOb- 


s well as for virgin metal. These re 


ults are given in Fig. 12. The cause 
nd significance of this behavior are 
still uncertain 

rhe running properties were de 


termined on both virgin and remelted 
etal, with the results shown in Fig 
13 rhe 


had, was more 


remelted metal, cast in green 


fluid than virgin metal 


st under the same condition 


In an endeavor to explain the 


reason 


the pronounced influence of the 


pouring temperature on the physical 


properties of sand-cast bars and speci 


lens obtained by the immersed-cru 


ble method, the muacrostructure ot 


) cust t 1205 and 1260 degrees 
Cent. was studied Macrographs of 
etched medial longitudinal sections 
perpendicular to the parting line of 
the mold are shown in Fis f and 
In Figs. 4 and 5, a shows the ingot ob- 
ined by immersed-crucible method: D 
end ite sund cast bat cust to s ‘ 
end te sand cast bar, machined to 
size; d ftin-gate b; s-inch web; e« fin 
te b + 16-inch web: fin-gate ba 


neh web. The tendency for the for 


mation of i columnar ervstalline 
s cture in the bars cast at the hig 
‘ femperatures was much more pro 
nounced thar in the correspondin 
- Ss poured at the lowe temperatures 
\ comparison of these results wit] 
ose previously iven indicates that 
ked colummna structure is ( 
panied by nferior physical prop 
t | t 
ttle Iterence n structure Va 
he two types of sand-cast 
that were cast to size. In both. the 
1 I Structure predominated. In 
e | er specimens of this type, mi 
chined to size, the difference in struc 
e caused by the pouring tempera 


Ires was more pronounced In all ot 


the fin ite sand-cast bars, a marked 


nonuniformity ot structure across the 
existed. The por- 


formed in the drag of 


tion of the bar 


tion of the ba 


se ( 


the mold had a pronounced columnar 


structure, whereas the remainder, 
influenced by 
metal in 
equiaxed 


marked 


which was undoubtedly 


the relatively iarge mass of 


the attached riser, had an 


crystalline structure. Such a 
nonuniformity of structure across the 
section of a test bar is not desirable 
and should be avoided 

The observed difference in physical 
obtained by the 
1205 and 


believed to be 


properties of bars 
immersed-crucible method at 
1260 degrees Cent is 
due largely to the difference in grain 
size 
The 
on«the 
test bars is shown in Figs. 14 and 15. 


effect of pouring temperature 


microstructure of the various 


In each case the micrograph shows 


i representative area in the reduced 


section of the bar just within the in 


ner surface columnat 
Markings were found 


the individual 


layer of the 
crystals within 
grains of all the sand 
cast specimens, consisting of groups ol 
parallel] 
the result of 


lines which were considered 


detormation or strain 
during This 
ture was not found in the bars obtained 
This 


cooling structural fea 


by the immersed-crucible method 


fact indicates that no strains are se 


up in the latter bars on cooling, sucl 
us exist in the sand-cast bars when the 
gates and risers are 1n a fixed position 
within the sand mold. These apparent 


lv cause permanent straining of the 


bar by shrinkage during cooling, while 


the metal is in a very tender condition 


immediately after solidification 
rh is the fir ) » articles dea 
vil the invest ition of cast red brass 
Phe econd and co din ectio \ 
é ted eul Wu l 


Malleable Group 
Elects Twelve Directors 


Malleable 


ly elected directors for the fiscal yea 


Founders’ soOctery recent 


beginning June 1 Directors of the 


society, under the code of ftalr con 


petition for the malleable industry, 


ilso constitute the code ithorits I) 
rectors are as follows 
WESTERN SECTION R. R. Fauntle 


ov, Moline Malleable lron Co. St 
Charles il.; E. E 
Equipmen 


I 


Railway 
O'Neil, 


Link-Belt Co Indianapolis 
nd Brinton t 


Welser, Chain Bel 
\lilwaukee 


CENTRAL SECTION R. N. Cole, Can 
ton Malleable Tro. Co., Canton 
2 # > Gibbs, National Malle 
ble & Steel Castings Co., Cleveland 
John (¢ Haswell, Davto1 Malleable 
Iron Co., Dayton, O.: and A. F. Jack 


son, Michigan Malleable Iron Co., De 
trot 

EASTERN SECTION “th L Berger, 
Eastern Malleable Iron Co., Nauga- 


tuck, Conn.; F. O. Parker, Acme Steel 
& Malleable Iron works, Buffalo; H. L 
Rhode Island Malleable Iron 
works, Hillsgrove, R. 1.; and P. R. Van 


Steeves, 





Newark, 


Duyne, Meeker Foundry Co., 
md 


Museum To Have 
Foundry Exhibit 
(Concluded on 


page 24) 


ton framework around which th 


branches will be grouped, various 
melting units as folows: Cupola, 
electric furnace. crucible ete. Next 


in line will be shown a molding 


floor with a_ pattern probably a 
toothed gear, being molded, a typical 
machine for that particular 
in the 


iron, malle 


molding 


sort of casting, a casting rough 


of each material, cast 


able, steel, brass and aluminun 


cleaned castings and finally machined 
This series naturally group 


heads 


casting 


itself under the following 


melting, molding, coremaking, pou! 
ing finishing and machining. Around 
each of these steps in the evol ition 


of a casting will be grouped appro 
priate exhibits of all the materials 
used, pig iron and scrap, fluxes and 
refractorie sands and binders 
cleaning room and annealing supplies 
ete. Some of these exhibits will be 
pictorial displays 

There will be appropriat: irals 
and to those who desire more detal 
ed and technical information there 


will be provided the complete ite 
ature of the art, printed on metal 
tublets for permanence ind ead 
zecess, The attendants in charge ol 
the exhibit will be experienced 
foundrymen, or at least me? 1c) 
ently experienced to be ibis oO ¢ 
plain intelligently to school childret 
ind others each ste p ot the irt and 
to even instruct in the more element 
ary branches 

The committee especially desire 


to make the exhibit so attractive 
stimulating to the vouthful mind t} 
there 


one may by Tye ed to aao 


founding as a trade and 


that proces ot building ior The 


ire of the industry 


Handles Refractories 


Glencoy Specialtic {oO Zi 
ville, O., has been appointed special 
representati of the Tronton Fire 
Brick Co Ironton, O in Eastern 
Ohio, Western Pennsylvania and part 
of West Virginia. Personne of the 
Glencov company consist of Willian 
MeCoy H ! Crew ind W Ml 
Hughes 

G. E. Alderson, for t! t 13 vears 
issistant general superintendent and 
metallurgical engineer, Federated Met 


als Corp., Duquesne Reduction branch, 
Pittsburgh, now iffiliated with 
Rochester Smelting & Refinir Co 


Inc., Rochester, N. \ 
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ee. 
frapoloce 
STONE and a 
PFAMASTON!I 


PAMVMA 








Speeds Production 


Lee ees « 300% 


at = t he 


llere is an actual case where a loose pattern job 
was converted into a TAMASTONE matchplate 
job, increasing production 300°) at only 15 of 
the old cost. Two duplicate TAMASTONE 
patterns were made from the original pattern 
These patterns were then used to make a complete 
TAMASTONE matchplate using the demountable 
aluminum frame. 2 


cost 


TAMASTONE can be prolitably used in every 
foundry regardless of size, either production or 
jobbing and on most any type of work. With 
absolute accuracy it duplicates patterns and 
matchplates. Metal gates, small wood and metal 
patterns can be mounted in the drag side of a 
TAMASTONE plate, the cope side being all 
TAMASTONE or complete matchplates can be 
made of TAMASTONE., 4 


All of these TAMIASTONE jobs can be done 
easily and quickly by any moldet capable of 
making a good green sand mold And there is 
no shrinkage, sets cement-hard, is moisture proof, 








smooth as glass and good for hundreds of perfect 
molds. a 
i kor the most economical use of TAVMASTONI 
the interchangeable frame should be used. The 
PAMIASTONE plate can be removed at any time 
and the frame is available for remounting old 
TAMASTONE plates or for mounting new 
work * 
You cannot afford to pass up the money saving 
. opportunities that TAMIASTONE makes possible 
There has never been anything like it before 
TAMASTONE mixes only with water; sets in 
15 minutes. Write us today for complete in 
formation. 7 
| 
Foundry Division 
| 
e | .] 
STON! ‘ ‘ : 
. 228 N. LaSalle St. Chicago, III. 
THe Founpry—June, 195 
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They also serve who sit and read 


HILE discussing the details 

of a proposed cruise on the 

lakes this coming summe: 
Bill pulled a document from his pocket 
and said he should like to have my 
rede, my opinion, my reaction to ia 
tentative code he had prepared on be 
half of owners, part owners and would 
be owners of pleasure craft. 

“This is addressed,” he said, “to 
Hon Franklin Delano Roosevelt, 
Yacht Amberjack, Somewhere between 
the Potomac and Passamaquoddy, At 
Sea 

Ahoy! Shipmate Whereas practic 
ally every industrial and commercial 
group has or have received invitations 


to present a code covering 

“Avast heaving! Your running geai 
is all in snarl. Listen 

“I know what you mean. However, 
you must admit that the salutation 
‘Ahoy! Shipmate,’ is the pure quill, 
the real thing. Bound to establish a 
bond of understanding and insure a 
sympathetic and speedy hearing. One 
old salt to another, you know. Deep 
calling unto deep. Hands across the 
sea, and all that kind of thing See 
what 1 mean?” 

“Your idea won't take you to first 
base Not even to the first can buoy 
in the channel. The proposition shows 
that you possess a certain degree of 
low animal cunning, but so far as ob 
taining your objective is concernel, 
you might just as well whistle up the 
valley stove pipe, or attempt to moo 
your boat in a heavy tide rip with a 
single strand of spun yarn 

“These codes are not submitted to 
the President. He has troubles enough 
of his own lining his stable of spirited 
trotters and pacers up before the start 
ing barrier. Some of these beetles—to 
drop into the vernacular of the track 

are right fractious, bull headed and 
hard to manage 

Codes are placed before a hard-boiled 
ci-devant military gent yelept Gen 
Hugh S. Johnson, who has full power 


The Adventures of Bill 


BY PAT DWYER 


to administer the high justice, the 
middle and the low 

“Under the high justice your code 
is tossed out through the front doo 
with instructions for revision Unde) 
the middle justice you are tossed out 
through the back door with a yellow 
tin can tied to your tail. Under the 
low justice you are ear-marked, brand 
ed and banished to the salt mines of 
Siberia for six terms of 48 years each, 
to run continuously 

“The general idea of this low justice 
ruling, as nearly as I can understand, 
is to give the administration a reason- 
able period in which to try out the 
National Industrial Recovery act. 
Obnoxious code makers may return 
after they have served their terms in 
the mines. If all is quiet along the 
Potomac and if conditions have not 
changed to any material extent dur- 
ing their absence, they may invoke 
their constitutional rights and appeal 
their cases—and a fat lot of good that 
will do them.” 

“You're telling me?” quoth Bill with 
markedly rising inflection and with 
heavy accent on the me. “You're tell 
ing me about the high justice, the 
middle and the low?” 


\ comprehensive shrug of the 


shoulders and a scornfully out-thrust 


chin and lower lip intimated quite 


plainly, “God help all poor sailors or 
au night like this.” 

“Not content with this shocking 
fohpaw—boner to you-—-you magnani 
mously tender the information that 
Gen. Hugh Johnson is the guy with 
the big brass cannon, the official start 
er in this here now code race. Again 
Il repeat, you're telling me? 

“Listen, you poor swab. Gen. John 
son is an ARMY man from the top of 
his head to the last shining rowel 
point on his jingling spurs. The first 
thing an army man acquires after a 
uniform and a short hair cut is a pro 
found and decided aversion to the navy 
and to everything connected with ac 
quatic activities. 

“Do you Know what would happen 
if I were to submit this priceless code 
direct to the Gen? I'll tell you what 
would happen. The Gen would call in 
the third assistant to the fourth assist 
ant secretary and say: ‘Here, boy, file 
this thing away in the bottom of the 
lost and found box, back of the what- 
not in the aitic. If it is never found, 
it will be too soon, and the world will 
be a better place in which to live 


(Concluded on page 57) 

















He don't plant taters, he don't plant cotton, jes’ keeps rollin’ along 
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(Concluded from page 54) 
Allieoup!’ sez the Gen, to you. 

“Contrast this scaly reception with 
that acorded my code submitted first 
to the President. He saunters into 
the Gen’s den one fine morning and 
say: ‘Mornin’, Hughie, old blood and 
bones How’re they comin’? Fine! 
Say, here’s a little thing—ahem—a 
very commendable document from one 
of my old bosom friends on the rolling 
deep. Member of one of our best known 
families which traces its decent in 
an unbroken line from Gar Wood back 
to Noah. I—er—trust it—the docu- 
ment of course—ha, ha—meets with 
your approval.’ 

“The Gen throws a casual and per- 
functory glance over the first sheet, 
‘O. K., Chief,’ says he heartily. ‘Glad 
to be of service any time.’ He affixes 
his signature with one hand, applies 
the official stamp with the other, blows 
a compressed air whistle with his foot 
for an orderly to toss the sheet on a 
conveyor carrying the out-going mail 
And there y’are!” 
“You win,” I said “Consider all 
former objections withdrawn. How- 
ever, I should suggest a change in the 
spelling of one word in the address.” 

“Oh, yeah? And pray what word 
is that?” 

“The word hon.” 

“What’s wrong with hon, and how 
would you change it?” 

“Replying in reverse order to the 
queries of my learned nautical friend, 
I should spell the word out in full 
H-o-n-o-r-a-b-l-e. As it stands, the word 


has a cheap and semi-vulgar conno- 
tation.” 
“Objection sustained—hon. Now 


that you direct the subject to my atten- 
tion I must confess to a feeling of 
nausea on sundry and divers occa- 
sions when I have been forced to 
listen to a couple of mountains of pulp 
and avordupois’ interlarding thei 
conversation with hons. Hon is out 
Anything else for the good and welfare 
of the order before proceeding with 
the reading of the code?” 


“Cut out the hon, the monkey spelling 


and the ahoy shipmate None of that 
stuff necessary Simply address it 
to the President He'll get if He is 
fairly well known—now fetter still, 


throw it away and talk about some- 
thing with which you are familiar 
Any peculiar problems in the foundry 
recently?” 

“Well,” said Bill, “I'll tell you. Now 
that vou bring that up, I heard of one 
foundryman has 
troubles of his own at one time or an 


recently. Every 


othe but I think the brass foundry- 
man has more than his share I 
realize that this point is open to dis- 
pute and that men whose activities 
have been confined almost or entirely 
to what the boys in the shop refer to 
‘one branch of the trade’ will rise up 
to point out that they are the real 
martyrs. As an impartial observer 
and one who has felt the thorns in 
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many branches I still think the brass 
foundryman would stand the _ best 
chance for acceptance if a candidate 
were required to play the part of that 
old veteran hard luck actor, Job.” 
“Outside some knowledge of brok- 
en pots,” I pointed out, “I fail to see 
any parallel between the experience 
of a brass foundryman and that of the 

















Hon.: Probably dim., honey dew 
melon 

gent who established an all time rec 

ord for patience under extreme provo- 

eation Are you sure you have not 

two other lads from Pittsburgh in 

mind?” 

“To expedite matters,” Bill said, 
“which is just another way of saying 
to save myself from any more of yout 
silly chat, I'll simply outline a certain 


recent case in which a thorn in the 


side of a down East foundryman 
caused him a great deal of aggrava 
tion 


Blemishes in the form of streaks 
and small pits showed upon his brass 
castings after they were highly pol 
ished and rendered them unfiit for 
chromium plating He forwarded a 
sample of polished casting for exami 
nation and stated that the defects in- 
stead of disappearing are rather accen- 
tuated by the plating The metal is 
an alloy containing copper 90 per cent, 


> 


tin 6 per cent, zinc 2 per cent and 
lead 2 per cent Results were alike 
whether the metal was prepared on 
the premises from all new stock, 01 
secured in ingot form from reputable 
smelters He has tried green sand, 
skin dried and French sand molds. He 
has tried over the lip and bottom 
pouring. The metal is melted in No 
50 graphite crucibles in a pit fire using 
coke or hard coal. The melting time 
is about 34% hours 

“This type of blemish is a fairly 
common source of trouble in red brass 
castings where the surface is polished 
Also it is one of these annoying little 
problems, apparently simple, which 
involves a considerable amount of 


study and experiment before it is 
finally solved. The somewhat plausi- 
ble assumption that the sand might 
be responsible is disproved by the 
results of pouring the castings in skin 
dried and French sand molds. Manifest 
ly the first point at which to start an 
investigation is by identifying the 
foreign material in the affected areas 
This naturally starts an investigation 
leading to the possible source of this 
material. With these two points es- 
tablished the foundryman can turn 
his attention to the development of a 
method to prevent (a) the formation 
of material or (b) its entrance into 
the mold. 

“Sand inclusions readily may be 
identified either by the naked eye, o1 
through a glass with comparatively 
low magnifying power Where sand 
appears in the casting the obvious 
remedy is to exercise greater care in 
the preparation of the sand and lt 
the formation of the sprue nner and 
gates 

“In the present instance an analy 
by two distinct methods of identifica 


tion shows that the substance in the 


specks and streaks is an ron lt, 
probably iron sulphide This salt 
melts at 2200 degrees Fahr., the pour 
ing temperature of the molten brass 
and since it is of a lowe specific 


gravity, it floats on top of the metal 


like globules of oil on wate Below 
2200 degrees Fahr., the sulphide be 
comes a brittle solid which breaks 


into small particles 


These particles 
t 


lodge in or under the skin of the « 
ing where the polishi proces e 


veals them as streaks o 


‘The material is a esult of the 
combination of iron and phu The 
iron comes from poke 0 tirre) 
and the sulphur comes from the coke 
Where the metal is meltes pidly the 
chances for the formation of tl ! 
terial are reduced In the present it 


stance the melting t ‘ ) ou 


too slow for a No i) pot The tack 
either is too small or too low 
“Iron stirrers or skimme hould 
not be employed on tl metal. Where 
the sulphide is present it will be fo 1 
or near the top of the pot Phe 
lore as a precaution Vv mea ire 
advisable to pou the I! metal into 
unimportant castit ‘ el 
de into the cast ‘ » be 
polished. In add 
charcoal, a small q ntit of 
will protect the met ! tiie ton oft 
the pot from comin nto contact w 
ne furnace gas cons ! e| ot 
ilpl ur dioxide 


Total number of emploves of federal, 


state and local governments increased 
from 2,618,000 in 1922 to 3,122,000 in 
1932, of 19.5 per cent, according to 
an analysis of the National Industrial 
Conference board. The figures do not 


include recipients of any form of re 
lie! During the same period the to 
population of the country increased 
15.6 per cent 





Burgston Heads 
Quad-City Association 


Clyde H. Burgston, metailurgist, 
Deere & Co., Moline, Ill., was elected 
president of the Quad-City Foundry- 
men’s association at the annual meet 
ing held in Rock Island, Ill., May 21. 
Other officers are as follows: Vice 
president, T. J. Frank, Frank Found- 
Davenport, Iowa; secre 
Morgan Johnson, 


ries Corp., 
tary-treasurer, J. 


Tri-City Manufacturer's association, 
Moline; directors, P. T. Bancroft, 
John Deere Harvester Works, East 


Bornstein, Deere & 
Hageboeck, Franl 
Moline, R. L. Eich 
settendorf, 


Moline, Ill., H 

Co., Moline, A. E 
foundries Corp., 
Bettendorf Co., 


lian, 

Iowa, EF. W. Kirby, John Deere 
Spreader Works, East Moline, J. H 
Piloehn, French & Hecht, Inc., Daven 


port, M. J. Gregory, Caterpillar Trac 
tor Co., Peoria, Ill., C. F. 
Davenport Machine & Foundry Co., 
Davenport, and Harry F. Henninger, 
Harvester Co., Rock 


Scherer, 


International 

Island, Ill 
Don J 

Harvey, Ill., 


Reese, Whiting Corp., 
spoke on “Cupolas, Their 
Construction, Design and Control.” 
Mi Reese commented on the im 
provements which have been made in 
design, discussed the various parts of 
the cupola and the functions of each 
part, and indicated the best practice 
in operating that type of melting unit 

The next meeting of the organiza 


tion will be held in September 


Book Review 


National Metals Handbook, 1933, 
fabricoid, 1453 pages 444 x 7 inches, 
published by the American Society for 
Treating, Cleveland, and sup 
FouNprRy, Cleveland, fo 


Steel 
plied by Tit 
$10 plus 15 cents 
riurope by the Penton Publishing Co 
Ltd., London. 


postage and = in 


This edition, of the handbook 
which is published in revised and 
form every two or thre 
variety 0) 


enlarged 


vears, contains a wide 


information covering practices and 
principles in six ferrous and nonfer 
rous metalworking industries. It is 
pointed out that the material has 
been prepared by recognized author 
ities on the various subjects who 
have obtained their material from 
sources which they consider trust 
worthy and reliable. 

The first portion of the work is 
devoted to a presentation of general 
data, and to general discussions of 
testing and heat treatment. This 
is followed by information on grind 
ing wheels: mechanical methods of 
cleaning metals: processes, 
methods and equipment employed 
in numerous operations: and trade 
names, definitions and weights. 


various 


In the ferrous section, the discus- 
sion relates to the constitution of 


58 


ferrous alloys, properties of iron and 


iron alloys, methods of testing, melt 
ing, mechanica! working, heat treat- 
ment, welding, treatments 
and applications. The nonferrous 
section provides information on a 
wide variety of metals and alloys, 


surface 


including aluminum, copper, lead 
magnesium, nickel, tin, and zine. 
An extensive index is provided. 


Firm Celebrates 
Fifteenth Anniversary 


The Milwaukee Chaplet & Mfg. Co., 
Milwaukee, recently celebrated its fif 
teenth anniversary with an open 
Door prizes were given to the 
following: First, Fred Voelkel, Fed 
eral Malleable Co., West Allis, Wis.: 
second, H. P. Kreulen, Spring City 
Foundry Co., Waukesha, Wis.; third, 
J. E. Eppley, Badger Foundry Co., Ra 
cine, Wis.; fourth, Jack Shotola, May 
nard Electric Steel Casting Co., Mil 


house. 


waukee. Paul F. Rice is president of 


the company 


Made Administration 
Member of Code 


George Pilling, Philadelphia, recent 
lv was appointed administration mem- 
ber to the code authority of the re 
National 

Pilling 
was manager of brass foundries fo 
the Northern Iron Co., Fort Henry, 
N. Y., from 1914 to 1920. Later he was 
eastern manager for the Freyn Engi- 


fractories industry by the 
Recovery administration. M1 


neering Co., Chicago, and from 1925 
to 1931 was secretary and treasurer of 
Pilling & Co. Ine., Philadelphia 


Appointed Member 
Of Die Casting Code 


William D. Ward, New York, has 
been appointed administration mem - 
ber of the die casting manufacturing 
industry code authority. Mr. Ward 
was connected with the Pelton Water 
Wheel Co., San Francisco, from 
1900 to 1922. He was a departmental 
head for a number of years and in 
1919 was appointed manager of that 
company's Atlantic department with 
headquarters in New York. In 1922 
the Pelton company was sold to Wil 
liam Cramp & Sons Ship & Engine 
Building Co., Philadelphia, and Mr. 
Ward continued his departmental ac 
tivities under the new ownership in 
addition to being general sales man- 
ager of the Cramp company and its 
subsidiaries, on the sale of all prod- 
ucts except shipwork. He retained 
that position until January, 1932 and 
since that time has been associated 
with Carroll S. Smith, econsuling en- 
gineer, 33 Rector street, New York. 





Davis Made President 
of Pittsburgh Founders 


C. E. Davis, Homestead Valve Mfg. 
Co., Coraopolis, Pa., was elected 
president of the Pittsburgh Foundry 
men’s association at the May meet- 
ing of the group held in the auditor- 
ium of the Pittsburgh chamber of 
commerce, Smithfield and Seventh 
avenues, Pittsburgh, on May 21. A. 
M. Ondreyco, Westinghouse’ Air 
Brake Co., Wilmerding, Pa., was 
elected vice president, and C. H. Paul, 
Mackintosh-Hemphill Co., was re- 
elected secretary and treasurer. The 
executive committee consists of the 
following: F’.. C. T. Daniels, Mackin 
tosh-Hemphill Co.; H. P. 
Sterrit Thomas Foundry Co.: S. W. 
Cuthbert, Carnegie Steel Co., W. H 
White, Pittsburgh Rolls Corp., and 
George H. Zoerb, Sharpsburg Found 


Spilker, 


ry Co, 

Following the business meeting 
W. T. Sheffield, foundry 
Hershey Machine & Foundry Co., 
Manheim, VPa., addressed the group 


Manacel 


on “Internal Shrinkage of Cast Iron 
Mr. Sheffield spoke extemporaneous 


ly on some of the problems en 
countered by many gray iron found 
rymen, Aside from discussing the 


origin of numerous troubles, he de 
voted considerable attention to con 
trol of the difficulties 

The June meeting of the group will 
be the annual picnic at one of the 
country clubs in the Pittsburgh dis 
trict 


Purchases Plant 


Corp 442% 
Louis, has 


Walsh Refractories 
North First street, St. 
purchased the plant and clay proper 
ties of the North Missouri Refrac 
tories Co., formerly the Missouri 
Fire Brick Co., at Vandalia, Mo 
N. S. Chouteau Walsh is president 
of the company. 


A Correction 


Wheel center tests outlined by J. 
C. Smith, Bonney-Floyd Co., Colum- 
bus, reported on page 40 of TH 
Founpry for May, were in error. These 
tests were made with a 5-ton ball 
dropped from a distance of 20 feet 
The heat treatment of wheel centers 
consisted of a quench from 1600 de 
grees Fahr., followed by a tempering 
operation at 1150-1200 degrees Fahr. 


J. W. Snavely has been placed in 
charge of the Houston, Tex., sales of 
fice of the Chain Belt Co. which re 
cently reopened at 3118 Harris boule- 
vard. Mr. Snavely formerly was con- 
nected with the sales department at 
the home office in Milwaukee. 
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There are 

14 Types of 
INTERNATIONAL 

MACHINES 


designed especially 


for making C¢ YRES 


~~ ™, 





Type R Core Turnover Machine 


Type SB Core Blower 


This machine has 
many new con- 
structional and op- 
erating features, 
It is the latest ad- 
dition to our ex- 


tensive line of JOLT «—— 


SQUEEZERS. 


INTERNATIONAL 


Type LJS 


Write for 


LJS Circular 
Jolt Squeezer 





(This machine can be built with a «tution 


ary base—if preferred.) 





We build 61 Standard Types of machines for castings and 


many Special Types for work of unusual nature 


INTERNATIONAL MOLDING MACHINE CO. 


2608-2624 W. 16th St. Chicago, Ills. 
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Kuropean Foundry Practice 


Casting Magnesium 


Vagnesium ; Metallurgical and Foun- 
dry Practice (Le Magnesium; Metal- 
lurgie et Fonderie), by Paul Bastien. 
Bulletin de Association Technique de 
Fonderie, Paris, October, 1933 


The principal physical property of 
magnesium is its extreme lightness. 
Chemically it has a strong affinity 
for oxygen It combines with nitro 
gen from a temperature of 780 de- 
grees Cent., and it decomposes water 
at a temperature above 70) degrees, 
These 


reactions must be taken account of 


with liberation of hydrogen, 


in the metallurgy of magnesium, In- 
dustrial magnesium, 99.5 per cent 
pure, as cast in sand, has a tensile 
strength of about 15,000 pounds per 
square inch, with elongation of about 
f per cent 

Three principal alloys are avail 
able (1) Magnesium and alumi 
num, containing from 4 to & per cent 
aluminum: (2) A ternary alloy of 
magnesium, aluminum and zine, 
which is the basie composition of 
electron: (3) A ternary alloy of mag- 
nesium, aluminum and copper, These 
allovs, when cast in sand, have a 
tensile strength of about 25,000 
pound per square inch, with elon 
gration trom to S per cent 

Magnesium is obtained by electrol- 
vsis of one of its salts in an iron 
vat which constitutes a cathode, 
while the anode is constituted gen 
erally by carbon Magnesium = pre 
pared thus generally contains inclu 
sions of chlorides, which have a 
detrimental effeet on the alloys and 


whieh must, therefore, be eliminat 


Experiments have been conducted 
enabling the metal to be sublimated 
toward 600 degrees Cent Volatil 
ized magnesium is deposed on a con 
denser, and it must then be remelt 
ed under pressure in an atmosphere 
of argon It is thus possible to ob- 
tain a metal which is chemically pure 
and giving 35,000 pounds per square 
inch tensile strength, with 18 per 
cent elongation when laminated 

Owing to the great affinity of mag 
nesium for silica, the metal is melt- 


ed in iron crucibles, Owing to the 


Digest of recent literature covering 


various phases of castings manufacture 


affinity of magnesium for oxygen and 
nitrogen, a flux must be used which 
protects the surface of the metal: 
such fluxes generally are composed 
of chlorides or fluorides of mag- 
nesium or similar metals First, the 
flux is melted in the crucible, and 
the metal then is added gradually. 
In the case of the preparation of al- 
loys, there is no difficulty in adding 
the alloying metal 

The alloy is refined by agitatins 
the bath, when the impurities be- 
come enrobed in the flux and fall to 
the bottom of the vat Preeautions 
must be taken during pouring, owing 
to the tendency to oxidation, and also 
to avoid the flux being taken along 
with the metal Oxidation and ni 
tration can be avoided by pouring at 
a good temperature in an atmosphere 
made reducing by the presence of 
sulphur powder, which is thrown 
over the tap hol It also is possi- 
ble to pour the magnesium under its 
own skin of oxide, as is done with 
aluminum To prevent the flux from 
being taken along with the metal 
the flux is made viscous by the addi 
tion of sulphur and it is kept bael 
by a rake 

The sand molds must be prepared 
specially to avoid humidity, and, 
therefore, the sand is mixed with 
sulphur, borie acid or ammonia flu 
oride Owing to the low density of 
the metal, the air from the mold 
must be evacuated easily: therefore, 
sands with a high degree of permea 
hility should be used Owing to the 
low calorific capacity of the metal 
the runners should be as short as 
possible Magnesium can be east in 
metal molds or die-cast, but there ars 
considerable difficulties, which. how- 
ever, have been overcome in Great 
Britain where the die-casting process 
is used for aviation parts It also 
is possible to use pressure die-cast 
ing for magnesium, but little infor- 
mation is available on that point 

Castability of magnesium is not 
high, but addition of aluminum or 
copper increases the castability It 
has been shown that after remelting 


magnesium alloys several times, the 


castability first rises with each op 
eration and then decreases It has 
been found that the metal cools all 


the quicker and its castability is 
smaller as the contents of volatile 
matter in the sand is greater. 

Total contraction of magnesium is 
considerable, being of the order of 
19/1000. Owing to this characteris 
tic and also to its low castability, it 
is difficult to obtain magnesium cast 
ings having a complicated shape. It 
has been found that contraction in 
die-casting is less than in sand molds, 
and that the addition of aluminum 
reduces the contraction of magne- 


sium 


Die Casting Machines 


Pressure Die-Casting. (Le Moulage 
Sous Pression, by F. Nillsen. Bulletin 
de lAssociation Tec hnique de Fon 
derie, Paris, March, 1934 


Dealing first with die-casting ma- 
chines in which the metal is pushed 
by a piston, it is stated that such ma- 
chines have their limitations as _ re 


gards the sizes of the eastings to be 


en these machines are 


ybtained w 
hand-operated lor tin alloys, a 


hand-operated mach 


ine will give good 
results but wit}! rine and other 
alloys there is a danger of the pis 
ton becoming seized in the evlinder. 
Great care should be taken in the 
design of the erucible and of 
nozzle used in connection 
machines 

Nearly all compressed air machine 
are provided with an injector recip 
ent termed SOOT.) I, Own 
unfavorable effects of repeated mov« 
ments of the goose-neck on the qua 
ities of the metal, a type of machin« 
in which the air would act directly 
on the metal would be preferable 

Recommendations are made as re- 
gards nozzles, which should be as 
possible, and for whiel 
material that 


short as 
pearlitic iron is the 
seems to give the greatest resistance 
to wear Examples are given of the 
best methods of injecting the liquid 
metal and of attacking the mold 
\ discussion follows on the contrac- 
tion of alloys used, and recommenda- 
lions are made as regards the best 


methods of ejecting the castings 


from the machines 
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CANTILEVER 
JAR SQUEEZER 


Open on three sides for 
convenient handling of flasks 














This squeezer has been built 
for “*snap”™’ work to round out 
the otherwise complete 
TABOR Power Squeezer Line. 
It is sand-proof. The canti- 
lever yoke feature of this new 
10” squeezer provides ease of 
operation and a rigidity that 
ensures accurate molds. The 
TABOR yoke will remain rigid, 
and the ramming block is 
readily adjustable. Made 
either plain squeeze or jar 
squeeze, stationary and port- 
able (22” wheel spread). This is 
the ideal machine for rapid, 


low cost, accurate production. 


SPECIFICATIONS 


mee bi et cin ss Ie 
Diam. Squeeze Cylinder . . 10° 
Diam. Jar Cylinder . . . . . 4” 
Width over wheels 


Space needed behind machine 


to accommodate swing yoke. 26” 


Yoke Jar Squeezer 


This 10” Jar Squeezer stands out for 
uniformity of squeeze and ease of 
operation. The large diameter 
squeezing cylinder exerts a steady 
squeezing pressure to pack sand tothe 
correct density throughout the mold. 
Unusually long and carefully fitted 
pistons prevent wobbling and assure 
a long life of accurate molds. Made 
either plain squeeze or jar squeeze, 
in 10”, 13” and 16” eylinder; also 


furnished portable. 








THE TABOR MFC CO 









Post Jar Squeezer 


The TABOR 10” Post Squeezer was 
built to fill a general demand for a 
low priced, light weight, fast, ma- 
chine with overhead squeeze cylin- 
der. Made in power squeeze and jar 
squeeze; and with two types of port- 
able bases: one for moving parallel 
to the sand heap and the other with 
22” clearance under the frame with 
a wheel spread of 72” for straddling 
the sand. Table 16” wide x 19” deep. 
Adjusted easily and quickly for vary- 
ing flask depths. Pressure gauge, 
blow valve, and 






vibrator stand- 
ard equip- 
ment with all 
squeezers, 





MANUFACTURING COMPANY 


6225 TACONY STREET, PHILADELPHIA, PA 


Dust Arrestor 

Core Room —, Tum- 
bling Barrel and 
Brass Founders’ 
equipment; Sand 
Blast Machinery, 
Cupolas and acces- 
sories, Ladles, tools, 
ete. Repair and re- 
placement parts 
carried in stock for 
the “Paxson Line.” 
Special machines 
designed and built. 
Inquiries welcomed 


The TABO 


Western Representatives: 
Northern California Southern California 
PACIFIC GRAPHITE WORKS, Oakland, Cal. SNYDER FOUNDRY SUPPLY CO... Los Angeles, Cal 
Utah District: UTAH FOUNDRY SUPPLY CO... Salt Lake City 


Foreign Representatives: 
Great Britain: MACNAB A CO... 150 Helborn. London. F.C. 1... England 
fustralasia: BENSON BROS... Lid... Sydney. Australia 
Continental Europe: Giesseri-und Werkzeugmaschinen, G. M. B. HL. Frankfurt a. M. Hochat 
Schliessfach. Ger 


50TH ANNIVERSARY YEAR 
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Obituary 


YNAMUEL D. SLEETH, 81, 

years superintendent of foundries 

of the Westinghouse Air Brake Co., 
Wilmerding, Pa., died at Cambridge 
Springs, Pa., May 9. Mr. Sleeth was 
born in Pittsburgh in 1852, and when 
13 years old secured a job as core 
hoy at the foundry of Lewis, Oliver & 
Phillips He worked in two or three 
other foundries in Pittsburgh previ 
ous to 1870, when he went to work 


for many 


for his father, James Sleeth who was 


served for one year as vice president 
of that association. 


. * ° 


Edwin Lewis Crosby, 53, president, 
director and founder of the Detroit 
Electric Furnace Co., Detroit, died in 
Ludlow, Mass., Saturday, May 5, as 
a result of injuries received in an 
automobile accident Mrs. Crosby, 
who also was injured, has recovered. 

Mr. Crosby was born in Plymouth, 
Mich., and after graduating from the 
Plymouth high school went to work 
for the Semet Solvay Co,, Detroit 
Later he completed a course in elec- 





special representative for the company 
at Cleveland, died in Pittsburgh, 
May 20. 


Ernest H. Cornelius, president, Okla 
homa Steel Castings Co., Tulsa, Okla., 
died in Cleveland, May 8. Mr. Corne 
lius was born in Hastings, Nebr., Oct. 
28, 1890. He received his education 
at Northwestern university and the 
University of Nebraska and then be 
came a salesman for a small steel 
company in the Texas territory \ 
short time later he became connected 
with the Kansas City Light & Powe) 





Samuel D. Sleeth 


foreman of the Westinghouse Air 
Brake Co In 1880 the business of 
the Westinghouse 
moved to a larger plant in Allegheny 
and in 1887 Mr. Sleeth was appointed 
assistant foreman Following the 
death of his father, in 1890, he was 


company was 


appointed foreman, and the same year 
the company built a large plant at 
Wilmerding About 1904 he was ap 
pointed superintendent of foundries 
and was given charge of the pattern 
shop and the brass foundry in addi 
tion to the combined iron foundries. 
During the war the Westinghouse 
company took over the plant of the 
Union Switch & Signal Co.., 
Pa., and Mr. Sleeth was appointed 
superintendent of foundries in Wilm- 
erding and Swissvale. 
azo he retired from active work but 
continued as consulting foundry engi 


Swissvale, 


Eleven years 


neer for the company. 


Mr. Sleeth was the oldest living ex 
president of the Pittsburgh Foundry- 
men’s association, having served as 
head of that group in 1900-1901. He 
attended the organization meeting of 
the American Foundrymen’s asocia- 
tion in Philadelphia in 1896, and 


to 


Edwin L. Crosby 


trical engineering and for several 
vears was in charge of electrical op 
erations in a Semet Solvay plant. In 
1905 he entered the employ of the 
Detroit Edison Co., Detroit. For 13 
years he was chief power salesman 
of that company. 

Leaving the Detroit Edison Co. in 
May, 1908, Mr. Crosby organized the 
Detroit Electric Furnace Co. of which 
he became vice president and general 
manager In 1920 he was elected to 
the presidency of the company. Mr. 
Crosby was an active member of the 
American Foundrymen’'s association 
and the American Electro Chemical 
society, and was a frequent contribu 
tor to foundry and electrical publica 
tions 


+ 7 


Shelby E. Kennedy, 85, for many 
years employed as a patternmaker by 
the Great Western Mfg. Co., 
worth, Kans., died recently 


Leaven 


° ° . 


James R. Smith, 51, for more than 
20 years identified with the Taylor- 
Wharton Iron & Steel Co., High Bridge, 


N, J., and for more than 10 years 


Ernest H. Cornelius 


Co., and afterward in turn with the 
Metropolitan Street Railway Co. and 
the Kansas City Southern Railroad 
Co. In 1916 he went to Tulsa, wher 
he became contracting engineer wit! 
the Oklahoma Structural Steel Co \ 
vear later he started a structural steel 
In 1920 Mr. Cor 
nelius organized the Oklahoma Stee! 
Castings Co. and since that time de 
voted the greater part of his efforts to 
the building up of that business. Mr 
Cornelius was active in the affairs 
of the Steel Founders’ Society of Ame: 
ica and served as vice president and 
chairman of the Mid-Continent divi 
sion of that group. In 1931 he served 
as president of the Associated Indus 
tries of Oklahoma and during his resi 
dence in Tulsa was actively interested 


business of his own. 


in numerous civie enterprises 
. + + 


John Carr Woodison Do presi 
dent, E. J 
died May 11 


ness \Ir 


Voodison Co Detroit 
following a brief ill 
Woodison was born in 
Windsor, Ontario and had been affili 
ated with the KE. J. Woodison Co 


(Concluded on page 65) 
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(Concluded trom page 62) 


Since 1912, first as secretary later 


as vice president and then president 
upon the death of his brother, E. J 
Woodison. Mr. Woodison was also 
president of the E. J. Woodison Co 
Ltd., Ontario: vice 
dent of the Canadian Foundry Sup 
plies & Equipment Limited, Mon 
treal: vice president, M. A. Bell Co., 
St. Louis: and vice 


Toronto, presi 


president of the 


Wolverine Buff Co., Detroit. 
. J J 
Harry G Francis, 70, president, 
Charles E. Francis Co., Rushville, Ind., 
and Cincinnati, died recently tte1 


returning from a trip to Florida. He 
was also president of the Dill Foundry 


Oliver H. P. Champlin, 69, secre 
tary, Strong Steel Foundry Co., But- 
falo, died May 12. Mr. Champlin was 
identified with the steel foundry in- 
founded 


dustry since 1907, when he 


the Strong company He was active 


reas 


in the business as president and 
urer until 1928 


Book Review 


Casting of Brass Ingots. by R. Gen 
ders and G. L. Bailey, cloth, 191 pages, 
6 x 10 inches, published by the British 
Non-Ferrous Metals Research associa 
tion, London, and supplied by Trl 
Founpry, Cleveland, and in Europe by 
the Penton Publishing Co. Ltd., 1 


don 


valuable data in 
results of the 


Interesting and 
immarized form of 


research on brass eastings, 


ingot 
wl ic} has bee! carried out bv the 
British Non-Ferrous Metals Research 


association over a period of years, 


are presented in this volume the 


third in a series of research mono 


graphs published by the ssociation 
The first was devoted to “Tin 
Solders and the second to ‘Metal 
lurgical Analvsi bv the Spectro 
erapl 

Phe researche on rass inLxots 
vere directed primarily toward ob 
taining a full understanding of the 
factor involved in the ecastit roe 
ess. and the manner in which these 
factors influenced the soundness and 

rface quality of the cast ingots 
The book opens with a_ historical 


description of com 


cl iptel! and a 
ercial practice, followed by a de 
tailed account of the characteristics 
of brass ingots and rolled strips, and 
of the causes of the main types ofl 
defects in then The main portion 
book is devoted to a detailed 
discussion of various factors influene 
ing the quality of the ingots, thei 
chief points dealt with being the 


formation of the ingots from the 
metal, the effect ofl 


pouring and 


casting 


temperature, speed of 
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feeding, dimensions of the ingots, 
effect of mold coating and materials 
for the construction of ingot molds. 
Modified and improved casting meth- 
ods are suggested and special cast- 
ing developments such as the Dur 
ville process are discussed 

The authors believe that the ulti 
mate value of the book and of the 
work which underlies it is not con 
fined to the practice of brass cast 
ing, since the principles which haves 
been established are in many cases 


equally applicable to the casting of 


other metals. The book should be 
of considerable value to those inter 
ested directly or indirectly in non- 


ferrous and metallurgical practice 


A.S.T. M. Committee 
Studies Refractories 


The committee on refractories of 
the American Society for Testing Ma 
terials. as a result of recent work 
will propose new speciiications tor 
pproval at A. S. T. M 
widely 


tentative 
standards covering used re 


fractory materials The committe 


will propose the adoption as stand 
ird of the tentative method of test 
for particle size of 
materials, \ 

} 


previously su 


cround refractory 
number of revision 
ymitted, in the method 
of test for softening point of flre-clay 
adoption a 


method ol 


will be proposed 1o! 
standard, The 


control test for resistance of fire-cla 


tentative 


rick to thermal spallit action 
often termed the vater dip spallir 
est is to be withdrawn 


\ number ) ehatl ‘ ine oO ‘ 
proposed as tentative tor ine Ision i 
the methods of testing high-tempel 
ture heat il ation Seve 
tudies and research project ire be 
ing carried or Vv the col Lite } 
investigation of 1 thod for deter 
mining thermal conductivity o 
tractory material to be continued 
panel spallir test is being studied 

dl or contemplated on load 

of heavy duty fire bri at tem 
res higher than those now 

ecified it dard t 


ctio ndards, \ 
or ‘ 1! il nad ¢ | | ‘ 
ce-president ronton Fire Briel 
{0 Ironto () ecnre , oO ths 
‘ tte¢ 
. ‘ m 

Make Examinations 

Lucius Pit} I! i7 Fulton street 
New York, recently announced the in 
ucu tion ol ' pec | ce °é ! 

K1l specto plhile nd n vtieal 
examinations of metal eithe iW 
material, ingots, run down scrap 0 
astings. The company also will » 
lv X-ray ervice 


Society To Meet in 
Atlantic City June 25-29 


The thirty-seventh annual meeting 
of the American Society for Testi: 
Materials will be held at Chalfont 
Haddon hall, Atlantic City N J 
June 25-29 In the metals field the 
technical program will feature cre 
tests and properties, effect of size 
test specimens, corrosion of steel u 
der water, design and protection from 
corrosion of pipe linge and impact 
strength of die castings 

The nominating committee rece 
lv made the followi: nomination 
\\ H. B 

. Ame 


for officers President 

sett metallurgical manage 
Waterbury Conn 
Vice president, H. S. Vassar abora 
tory engineet! 


& Gas Co 


ican Brass Co 


Publie Service Electric 
Irvington, N. J mem 
bers of the executive committee. H. A 
Anderson metallurgical engineer 
Western Electric Co., Chicago H. J 


Ball, professor of textile e 


eeril 
Lowell Textile institute Lowel 
Mass.; W. M. Barr, assistant to ¢ 
ecutive vice president. Uni Psa 
railroad, Omaha, Nebr | Mars! 
manage! department of inspectio 
ind metallurgy, Inland Steel ¢ ( 
CALO ind J. BR. Rather in char 


(,eneral Laboratori soc \ 


Corp., New Yorl 


— 
C. E. Adams Is Made 


Division Administrator 


Appointment of Charle 
\dams, president of the A I 
tion Co New Yor 1) \ 
ministrator in Division I to cor 
Kennet! \] Simpsol 
nation ha been accepted 


nounced June 1 bv Nation 


Mr. Simpson will cor 


Administration member 


will be avai 


iser, according to the Ad 
Mr Adams who i 


the United State Indu ! \ 
ol Corp and at ritie ror ¢ 
1! everal other rl 
ee i aeputy id I 
hares n ne 
952 the fede 
‘ rie ( hy 
‘ } ‘ \ es ‘ is 
billion, or about $900 million more 
n the total nconye OT a 9 bil 
oduced by ill l il | f 
v of the country cece ‘ 
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New Equipment 


Machine Screens and 
Aerates Molding Sands 


Beardsley & Piper Co., 2541 North 
Keeler avenue, Chicago, has intro 
duced a new unit for screening, 
blending, aerating and piling sand. In 
operation the sand is shoveled on to 
a corrugated screen which breaks up 
the lumps and sereens out and dis 
charges refuse, gaggers, cores and 
other sand contamination, The sand 
dropping through the sereen is dis- 
charged from the unit into a fluffy 
pile 

The rotor, the one moving part of 
the machine, revolves on roller bear 
ings on a stationary shaft and is driv 
en by cut gears mounted on the rotor. 
An eccentric shaft, also mounted in 
roller bearings, is located above the 
rotor and is attached to the screen to 
provide the screening motion. It is 
claimed the sand is doubly aerated. 
Primary aeration is secured as the 
sand is screened and secondary aera 
tion is provided when the sand is 
discharged from the machine by the 
rotor. 

The unit, which is shown in the 
accompanying illustration, is provided 
with a 1% horsepower, fully enclosed 


ball bearing motor. The hopper is 25 





x 40 inches and the screen is of the 
corrugated type with 9 square feet of 
surface. The screen is so designed 
that it may be removed quickly. The 
capacity of the machine is from 500 
to 1000 pounds per minute, depend- 
ing on the mesh of the screen. The 


» 


unit weighs approximately ooo 


pounds. 


Respirator Gives 
Protection Against Dust 


Pulmosan Safety Equipment Co., 
176 Johnson street, Brooklyn, N. Y., 
recently has introduced a new line of 
respirators, consisting of six types 
These respirators have been designed 
to provide protection against dust in 
all operations in iron, nonferrous and 
malleable foundries, The units have a 
filter 3 inches in diameter, a coarse 
screen and a filter cap arranged to 
keep the filter away from the intake 
orifice. A special noninflating rubber 
face cushion is employed to provide a 
proper fit and give comfort to the 
wearer. Screens are bound with 
aluminum for strength and safety in 
changing and replacing filters. Head- 
bands are attached to a specially de- 
point, allowing free 


signed swivel 





An eccentric shaft mounted above the rotor provides the motion for the screen 





For Foundries 


movement without danger of the res- 
pirator leaving the face of the work 
man. 

One type has a positive exhaust 
valve as is used on gas masks. A 
second has no exhaust port making it 
necessary to breathe in and out 
through the filter. A third has the 
exhaust valve and is fitted with an 


intake valve to prevent retention of 














Parts of respirator having exhaust and 
intake valve 


exhaled air and the filter becoming 
damp with intake 
valve in that model is automatic. A 
view of the parts in the third type of 
respirator is shown in the accompany- 


moisture The 


ing illustration 


Stoker Unit Has 
New Features of Design 


Link-Belt Co... 910 South Michigar 
avenue, Chicago, recently has devel 
eped a new domestic unit in its line 
ot underfeed screw type stokers, The 
design includes several new features 
especially in the mounting, transmis 
The hop 
having a coal ca 
The height of 
the hopper is 26 inches above the 


sion and coal burning end 
per is extra large 
pacity of 500 pounds 


floor level 

This unit may be applied to found 
ry core ovens, where the require 
ments are within the range of the 
stoker capacity 
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Simplicity Shake-Out Screens 


are 
Producing Cleaner Castings 
with 
Resultant Sand Saving 
at 
Lower Operating Costs 
because 
Maintenance Expense is 
Reduced to a Minimum 


Continuous service under severe conditions in Production Foundries 
with these results are bringing Repeat Orders. Of equal value in the 
reduction of foundry costs are the Simplicity Gyrating Screens for 
cleaning moulding sand through !’’, and the Simplicity Conveyor for 
Hot Castings. Each Simplicity Unit is designed and built to meet 
conditions in your own plant; with satisfactory operation guaranteed. 


(a2 ee 


Manufactured and sold by 
Simplicity Engineering Company | 


Durand, Michigan 


For Canada: Waterous Limited, Brantford, Ontario 


“B F a CERTIFIED 

VIBRATORS sees Aaeaaares 
CHECK your Abrasive. If vou 
are now using other than 


“Certified” Steel Grit) or 
Steel Shot, you are causing 











— 

















yourself unnecessary and useless 
expense. 


“Certified” Steel Abrasives are 
without a peer for hardness, cut- 
ting action, wearing quality, and 
safety. They do not “break up” 
under impact—therefoce give off 
no Dust from themselves. Long 
life—may be used over and over 





Vibrator Flask Rapper 


(above) 





Vibrators for all Foundry uses 
From * " Plate Vibrators 
to 


8" Flask Vi again. The safe abrasives for your 
- ond table soratore operator's health, and THE MOST 
Valves, Fittings, Automatic Oilers—Complete PROFITABLE FOR YOU! 
Vibrator Fittings for Benches, Moulding Ma- Writ 
rite 


chines and Tubs. 











New Department for Servicing Branford and 
Any Other Make of Pneumatic Vibrators. 








Write for Catalog or Vibrator Information Monwtactored only oy 
PITTSBURGH CRUSHED STEEL CO., PITTSBURGH, PA. 


—Dept. 46 
MALLEABLE IRON FITTINGS Co. STEEL SHOT AND GRIT CO., AMESBURY, MASS. 


Branford, Conn., U. S. A. 


fied) Steel Abrasives are recommended by leading Blast Cleaning Maenulacturers 
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Blowers Have 
Variable Speed Drive 


Roots-Connersville Blower Corp., 
Connersville, Ind., now is supplying 
some of its line of blowers, vacuum 
pumps, and gas pumps connected 
through a variable speed drive to a 
constant speed motor. In the rotary 
positive type machine, the lower con- 
sumption varies in almost direct pro- 
portion to the volume and the pres- 
sure being delivered. Thus the use 
of a variable speed arrangement per- 
mits this economy to be. carried 
through the entire operating range. 


Vibrating Screen Has 
Counter Balanced Shaft 


Simplicity Engineering Co., Dur- 
and, Mich., recently has introduced 
a shakeout screen and a gyrating 
sereen for foundry use. Each unit is 
constructed along identical lines, 
operating at a speed of 1200 revolu- 
tions per minute, with the vibration 
produced by the counter balanced 
eccentric gyrating shaft, Due to the 
counter balancing of the units, it is 
pointed out that all of the positive 
vibrations produced by the action of 
the eccentric shaft are utilized in the 
deck of the screen with none being 
dissipated throughout the support- 
ing structure, In this way the heavi- 
est type of shake-out screen oper- 
ates without vibration in its I-beams 
or in the structure which carries the 
screen. It is claimed this feature 
particularly is valuable in sand 
screens which usually must be 
mounted high over bins, 

The counter balance is machined 
directly on the shaft, and the shaft 
is enclosed in a specially protected 
tube so that there are no outside 
moving parts in the gyrating assemb 
ly. Antifriction bearings are used 
and these are protected by specially 


designed labyrinth seals, In the 
shake-out type screen the eccentric 
bearing housings are water cooled. 
The screens are mounted on resili- 
ent rubber corner supports to aid in 
operation without external vibration. 
The rubber supports also are pro 
tected from the heat. 


Annealing Furnace 
Operates on Short Cycle 


A short cycle malleabilizing furnace 
designed to reduce the total time for 
heat treatment to 72 hours or less, is 
being marketed by the Westinghouse 
Electric & Mfg. Co., East Pittsburgh, 
Pa. Elimination of decarburized sur- 
faces, hard skin or hard spots on the 
surface, picture frame_ structures, 
burned or scaled castings, is done by 
malleablizing based on the chemical 
analysis of the cast iron in an elec- 
trically heated furnace having auto- 
matically controlled atmosphere. 

The heating up of the charge is 
done at night, during off-peak load, 
with only radiation losses supplied 
during the day. Furnaces range from 
\% to 25 tons, with maximum night 
time electrical loads of 40 to 600 kilo- 
watts, and corresponding electrical 
capacities of 13 to 75 kilowatts dur- 
ing the daytime. Energy consump- 
tion for the 72 hour malleablizing 
cycle per gross ton of charge (cast- 
ings and boxes when required) is as 
follows: 25 ton furnace, 375 kilo- 
watt hours per gross ton: 12 ton fur- 
nace, 450; 7% ton furnace, 500; 1 
ton furnace, 625; % ton furnace, 
775. 

Since a definite time-temperature 
cycle is laid out, depending on the 
chemical analysis of the iron, every 
casting must be of the highest quality 
as to tensile strength, elongation, and 
machinability, for the particular 
analysis. Any up-to-date plant hav- 
ing average melting supervision and 
analysis control may employ success- 





screens are mounted on resilient rubber corner supports 


fully this 72 hour annealing cycle. 
Twenty-six hour cycles have been ob 
tained by companies having these fur- 
naces in operation on castings %- 
inch thick and where the analysis is 
carefully controlled. 

Packing materials and heavy cast 
iron pots are not required. Some 
castings may have to be annealed in 
boxes, but without the use of packing 
material. These include castings that 
will not withstand much weight with- 
out danger of warpage, or small cast- 
ings that cannot be stacked up on the 


f 


f, 
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The electrically heated furnace has an 
automatically controlled atmosphere 


car in sufficient quantity to produce a 
full charge. 


Ref, ‘actory Cement 
Has Chrome Ore Base 


Botfield Refractories Co., Swanson 
and Clymer streets, Philadelphia, re 
cently has introduced a new chrome 
base refractory cement which has a 
number of uses including the making 
of dipped or troweled joints, laying 
up fire brick, and patching work on 
furnace hearths and monolithic re 
fractory construction. 

The base of the cement is a South 
African chrome ore with a high 
chromic oxide content and a low silica 
content Under tests the cement has 
shown a pyrometic cone equivalent 
of 38, corresponding to a tempera 
ture of 3335 degrees Fah The 
cement is marketed under the name 
Adachrome 


H. S. Colby, formerly president, 
Air Preheater Corp., has been mads 
general sales manager of the Com 
bustion Engineering Co.. New York 
Mr. Colby received his technical edu 
cation at Cooper Union and Columbia 
university and for the past 20 years 
has been engaged in the design, pro 
duction and sale of steam generating 
equipment and air preheaters 
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THE 


BRITISH ALUMINIUM 
CO. LTD. 





VIRGIN 
ALUMINUM 





U. S. AGENCY: 


ARTHUR SELIGMAN 
(Dept. F) 


30 Rockefeller Plaza New York 











Modernize — 


for lower costs 


The sure way to 
foundry profits 
under the new 
codes is through 
lower costs. 
Lower costs re- 
quire modern 
equipment and 
methods. Let 
us show you 
what we have 
done for others. 





Pulverized Coal Fired 
Rotary Melting Furnace 
for high test iron. 


“Modern Mi lting 


Write for our 48-page book, 
Methods”. 


WHITING 


15607 Lathrop Ave. 


CORPORATION 


Harvey, Ill. 


Cranes, Cupolas, Cupola Chargers, Ladles, Tumblers, Dust 
Filters, Air Furnaces, Steel Converters, Rotary Furnaces, 
Quick-Anneal Ovens, etc. 


WHITING 


“*Fifty Years Service to Foundries” 
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Ask for these FREE 


hardened and 


working samples 





SMOOTH-ON No.4 = 


in new and greatly 


IMPROVED 
COMPOSITIONS 








Smooth-On No. 4AA. 


For light gray 
castings and machined surfaces. Has 
high metallic lustre and takes a fine 
machine finish. 


Smooth-On No. 4A. For medium 
gray castings. A fine-grained cement 
that has a good metallic lustre. 


Smooth-On No. 4B. For dark gray 
castings. A cement of coarser grain 
and darker shade. 


YET the free samples. Hold the hardened ones on 

T the card aside of your own product and you will 
see that the wider color and lustre range offers desir- 
able selection for any casting. If your filled surfaces 
must be machined note the fine finish on the milled 
portion of the No. 4AA sample. 


Then try the working samples, and note the big 
improvement over the results you have been getting. 
The standard shades may be modified in the appli- 
cation. 

Do yourself and us the justice of making a critical 


; 


test and you will find your filling problems well solved. 


Vail the coupon for samples and prices. Smooth- 
On Nos. 444A, 4A and 4B are packed in 1-lb. and 
5-lb. cans, 25-lb. pails and 100-lb. kegs. 


['SmonthOn Mi. Co, Deptt,” | 


| $70 Communipaw Ave., Jers« | 
Please send working samples of 
| Sn th-On Sm t ie) Sm eh. 
No. 4AA [ No. 4A No. 4B | 
[1 Hardened samples of all three 
| Name | 
| = | 


SMOOTH-ON 
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KF oundry Activities 


IBLEY MACHINE CO., Sout! 
Bend, Ind., will build a 1-story 
foundry addition, 100 x 145 
feet, to cost in exeess of $50,000 
Frank D, Chase Ine., S807 North 
Michigan avenue, Chicago, is archi 


tect and engineer General contract 
has been let to Ralph Sollitt & Sons, 
South Bend 


Dayton Casting Co., Dayton, O 


recently was damaged by fire to the 
extent of SIS ,000 
American Radiator Co. recently 


resumed operations at its Bayonne, 


N. J. plant 
Seattle, is 


Foundry, 
addition 16 x 46 


Den 
brass 


Kagle 
constructing an feet 


it its plant at 21 Spokane street 


Pipe foundry at the Minnequa plant 
of the Colorado Fuel & Iron Co 
Pueblo, Colo., recently was reopened 

Slack-Horner Brass Mfg. Co., Den 
ver, recently was damaged bv fire to 
the extent of over $3000 


Canadian Car « Foundry Co 


Toronto, Ont recently was reported 


planning to resume Operations at Its 


Amherst, N.S, plant 


General Foundry & Mfg. Co., Flint, 


Mich has been incorporated by the 
General Foundry & Machine Co. to 
manufacture automotive part 

Lowe Foundry Co., 515 West Main 
treet, Ottumwa, lowa., has changed 


Ottumwa Foundry Co 
and L. L 


foreman 


its name to the 


. 
Davolt is 


Leedom is manager, 


secretary and 
Taunton 
Willian 


ewatel 


Hicks, Hirst & Co. Ine 


formed by 
Brid: 


been 


Mlass., has 
Hirst, 272 Centre 


street, 
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Reflect Industrial Trends 


Mass., to jobbing gray 


foundry 


Operate a 


Machine Co 
Toledo 
the 
Machine 


Foundry & 
1215 West Bancroft 
0., has purchased the 
Alloy Foundry & 
Hamilton 


France 
street, 

assets ofl 
bankrupt 


Co,, 401 street. 


Reliable Pattern & Castings Co 


Iron 


2822 Spring Grove avenue, Cincin 
nati, plans to build a 1-story addi 
tion 62 x 120 feet at a cost exceeding 


$35,000, including equipment 


Harry A. Robinson, Morris build 
ing, Philadelphia, has purehased 12 
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buildings formerly used by the Cramp 


Brass & Iron Foundries Co. with 
about 100,000 square feet of floor 
space 

Great Falls Iron Works, Great 
Falls, Mont has been incorporated 
with $50,001 capital to operate a 
foundry, by T. J. Sullivan, Butte 
Mont., R. H Barclay and A. A 
Pinski, both of Great Falls, Mont 

International Harvester C¢ 122 


East Forty-second street, New York 


has leased a foundry at 555 West 
Twenty-sixth street, New York 
owned by John Williams Ine., and 


will convert it into a factory branch 

Erie Bronze & Aluminum Foundry 
Inc., 1979 MeComb street, Detroit 
has been formed to manufacture 
brass, iron and aluminum casting$ 
by John A. Frederickson, 5947 Fit 
teenth street, Detroit 


Anderson Stove Co., Anderson, Ind 


recently rented a factory building at 


the intersection of Jefferson street 
and the Big Four railroad, formerly 
occupied by the Lavelle foundry. The 
building will be used as an auvniliary 
foundry during the busy ‘ on ot 
the veal 

Milwaukee Malleable & Grey Iro1 
works, Milwaukee, reports business 
so improved that it has been obliged 
to return to service the formerly idl 
half of the malleable shop Altera 


tions have been made in the eray 


ro? aepartment to accommodate 
new cupola and auxiliary equipme 
including sandblast machinery 
Production of steel casting in t 
Philadelphia Federal Reserve district 
increased during April for the fift! 
(Concluded on page 7 
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(Concluded from page 70) 
consecutive month, reaching the high 
est output of any month since April 
1931, according to reports received 
by the Industrial Research depart- 
ment of the University of Pennsyl- 
vania. The output of malleable iron 
castings also increased The pro 
duction of gray iron castings in April 
was less than in any previous month 
for 1934. 


Fahralloy Co., 146th 
Harvey, Ill., has been incorporated 
by Reuben A. Borsch, Thomas I. Ua 
derwood and Margaret Grorer 


street, 


Majestic Pattern Works Ine., De- 
troit, has been formed to produce pat- 
terns, by Gerhardt E. Bauer, 4457 
Kensington road 


Negotiations have been under way 
between the Illinois Foundry Co., 
Springfield, Ill., M. W. Baker, general 
manager, and Farm Tools Inc., Galva, 


is - 


y - 
Ill., fo# the rental of part of 4 Ouritdry 
and machine shop of the Hayes Pump 
& Planter Co., division of Farm Tools 
Inc., for production and machining of 
castings. It is reported the Galva 
foundry will be in operation soon 


Crucible-Electric Steel Casting Co., 
Milwaukee, has been formed by W. W 
Lange, John H. Schlintz and M. E 
Borkenhagen 


Draper Corp., Hopedale, Mass 
textile machinery manufacturer, will 
build a three-story foundry addition 
14 x 160 feet, to cost over $400,000 
on plans by F. P. Sheldon & Sons, 
Providence, R. I. 


Campbell, Wyant & Cannon Found 
ry Co., Muskegon Heights, Mich., has 
opened its No. 1 plant on Sanford 
street, closed since July, 1930. Re 
pairs and improvements to plant and 
machinery have been made 


New Trade Publications 


AGNESIU M—Information of inter 
M est to engineers and designers on 
the use of magnesium alloys is con- 
tained in a data book recently pub- 
lished by the Dow Chemical Co., Mid- 
land Mich 


uses, forms in which the material is 


Information includes 


available, design, shop practice, color 
finishes property tables structural 


shape ss, ete 


SPOT WELDERS \ leaflet pub 
lished by the Westinghouse Electric 


& Mtg. Co., Pittsburgh, P’a., illustrates 
and describes a new line of spot and 
projection welding equipment for 


manual or motor operation 


ARC WELDING Hobart Bros. Co., 
Troy .. recently has published = a 
booklet which illustrates and des 
cribes briefly a number of modern 
applications of electric are welding in 


industry 


AIR CONDITIONING—Importance of 
iir conditioning in modern business is 
liscussed in a recent booklet published 
by the General Electric Co., Schenec- 


tady, N. Y. 


Several types of air con- 


published bulletin No. 223 on its con 
bination pump and blower unit \ 
description of the various parts of the 
unit together with head capacity ta 


bles are featured 


TRAMRAILS 


division of the Cleveland Crane & Engi 


Cleveland Tramrail 


neering Co., Wickliffe, O.. has published 
a bulletin in which is presented a lares 
drawing showing various types of tram 
rail equipment applied to foundrs 


operations 


GRINDING EQUIPMENT Patterson 
Foundry & Machine Co., East Liverpool 
.. has published a bulletin illustratin 
the use of its grindin equipment in 
various industries including ceramic 
paint, chemical, minerals and food prod 


ucts 


PUMPS—Ingersoll-Rand Co., Phillips 
burg, N. J in a recent bulletin de- 
scribes its line of multistage centrifugal 
PUMPS \n interestin feature of this 
pump is the hydraulic balance obtained 
by placing an equal number of impellers 
back to back Construction and appli 


cation are discussed in the publication 


devoted to “Engineering Achieve 


ot 1933.” Items of nterest to tt 
foundry field include materials hat 
dling, welding, testing iir conditior 
ing, et 

COMPRESSORS Sing! horizonta 
singk stage, air compressors, either 
steam or motor drive! re lescribe 
and illustrated in a recent bulletin of 


the Worthington Pump & Machinery 


Corp Harrison, N J Constructior 





Faked Foundry Facts 








of the various parts of the compressor 
is discussed and information 1 pr 
sented on the sizes \ 


STEEL CASTINGS A recent pub 


lication of the Sivver Steel Custing 
“Co Milwaukee commemorases the 
Sth anniversary of the foundry and 
illustrates the methods ind equip 


ment employed when the foundry was 


organized in 191% compared with 


the present methods of miuaunufactut 
ing plain and alloy” ster casting 
CAPACITORS—tThe General Elec 
tric Co., Schenectady, N. ¥ has pub 
lished a booklet deseribing it ine of 
eapacitors tor power-factor lniprove 
ment The publication describes and 


illustrates the type of equipment avai 
































vit ‘ i ‘ iat able discusses t he ipplication ot 
aitioning equipmen are liustrated., —s — - 
. ENGINEERING Westinghouse capacitors and develops the idvan 
PUMPS Pennsylvania Pump & Electric & Mfg. Co Kast Pittsburgh tages secured with the use of that 
Compressor Co Easton, Pa., has Psa has published a 36-page booklet equipment 
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CHECK THESE POINTS! 





—then you will choose 


JOHNSTON & JENNINGS 
IMPROVED Portable type 


Jolt-squeeze 
Machines 





1 PROFITABLE INVESTMENT, low initial 3 SIMPLE RIGID CONSTRUCTION. Any- 


cost, increased production, more uniform one can dismantle or assemble complete 
castings. machine in very little time. 

2 SCIENTIFIC OPERATION, straddles the 4 DEPENDABLE CONSULTATION. More 
sand heap, knee valve jolt, poppet valve than twenty vears of experience stands back 
squeeze, pressure and jolt control valves of every J&J machine. Trained engineers 
regulate density of molds. are at your service. 


Send for latest information on complete line. 


THE JOHNSTON & JENNINGS COMPANY 


Addison Road & N. Y. C. Tracks Cleveland, Ohio 





























. ARCADE CHERRY SLIP FLASK 


Highest Grade Lumber 
Very Accurate Dimensions 
Reasonable Prices 

Jackets to Fit 


ARCADE MANUFACTURING COMPANY 


Freeport, Illinois 








Illinois 
Clay Products 
Company 










Fire Clay and 
Fire Clay Flour 

Fire Clay Brick :!&®. 1. 

Therm-O-Flake Insulation 








v4 THE FOUNDRY June, 1934 











